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THE HUGHES BROS. DUPLEX PUMP. 


——-—<—- 


The Hughee Bros. (Cleveland, O.) Duplex Pump, | 


herewith illustrated, is meeting with well merited suc- 
cess. For some time past they have been giving special 
attention to this line of pumps, having remodeled all 
their patterns, simplifying all the working parts and re- 
ducing the number of connections, so that they now 
stand among the leading makers in this line of pumps. 

Their Duplex Pump for marine work is now pro- 
nounced by marine men as being a standard of excel- 
lence, and the increased orders the firm has recently 
received are a very flattering return for their careful 
labors in that field. They have orders from most of the 
leading boat builders on the lakes and have put the 
pumps on many of the larger boats that have been 
launched this season, including the “Aurora.” They 
have recently received orders from the Detroit Dry Dock 
Co., the Cleveland Shipbuilding Co., Frontier Iron & 
Brass Works, Detroit, and others. They make ten differ- 


ent sizes of pumps. 
i —— =, 


WESTERN ENTEnPRISE. 
LB a 
Iron Age. 

A great many Eastern manufacturers 
have been made painfully aware by ag- 
gressive competition of the growth of 
manufacturing in the West. Their ter- 
ritory has not only been circumscribed 
by the efforts of Western people to sup- 
ply their own wants, but the East itself 
has been invaded by Western manufac- 
tured products seeking a market. It 
would seem as if the banks of the Mis- 
sissippi River were too far from tide- 
water at New York to permit goods to 
be shipped from the former to the latter 
especially in the face of strong manufac- 
turing organ izations in New England, 
New York, New Jersey and Pennsyl- 
vania, backed by the greater abundance 
of skilled labor, the accumulated exper- 
ience of generations in conducting man- 
ufacturing enterprises and the presum- 
ably lower cost of outside capital used. 
Yet this is being done by establishments 
located in Illinois and Lowa, which we 
have specially in view at present. Some 
of these establishments have, in fact, 
built up a trade which extends from the 
Atlantic to the Pacific, their location in 
the heart of the continent securing them peculiar advant- 
ages in this respect. 

The growth of manufactures in the West is one of the 
most significant features of national progress. It is true 
that the South is also advancing with tremendous strides 
in the same direction, but hitherto the attention of the 
South has been mainly directed to the production of 
coarse or crude goods, while the West has developed in 
the line of highly finished products. Much of the pro- 
gress thus made in the West must necessarily be attrib- 
uted to the enterprise and push of Eastern men who 
sought far from their native towns a wider field for the 
exercise of their talents. They have, however, not 
found competition diminished, for the restless energy of 
the American people is ever on the alert for any venture 
promising a profit, and a successful business in the West 
is not long without imitators and competitors. 

The building of agricultural implements, such as 
mowing machines, harvesters, cultivators, plows, &c., 
and the construction of articles particularly suited to 
rural communities, such as wagons, carriages, &c., form 


————— 


| the principal manufacturing lines established in many 
: Western cities of industrial prominence; but from them 
have grown other works making miscellaneous products 
finding a more general consumption among the people 
of the country. And while in many places the pre- 
ponderance of agricultural interests is still shown in the 
character of the principal works, the enterprise of the 
people has manifested itself in the location of a number 
of small establishments making special products, but 
which would, perhaps, hardly have been called into 
being if skilled labor had not first become reasonably 
plentiful in the vicinity through the operations of the 
large works referred to. 

Railroad facilities are, of course, helping Western 
manufacturers very much, notwithstanding the dissatis- 


act in some quarters and the rank discrimination still in- 
flicted by a few railroads in other quarters in apparent 
defiance of that act. All manufacturing points of any 
! consequence in the Mississippi Valley are now well sup- 








SS 


STANDARD ens 69. GV. 
THE HUGHES BROS. DUPLEX PUMP. 


plied with railroads, offering facilities for ready ship- 
ment over a very large part of the country, and enabling 
business to be transacted with ease and dispatch, which 


freight. 

The West is also becoming financially independent. 
This is a point of considerable importance to Western 
manufacturers whose operations often require the use of 
outside capital to a considerable extent. Not only are 
deposits increasing in Western banks generally, thus in- 
dicating the steady accumulation of wealth by business 
men and farmers, but savings banks are becoming nu- 
merous and better supported, thus showing the direct 
effects of an increase of working people, mechanics, &c., 
as well as their thrifty condition. In Davenport, lowa, 
which is a fairly representative Western town, the sav- 
ings banks carry deposits of $4,000,000, while the other 
banks of the city being unable to employ all their money 
in that vicinity profitably, send a good portion of their 
surplus to New York, to get what they can out of its use 
there. Although the growing importance of Western 





faction wiih the operations of the Interstate Commerce | 









is often of more consequence than the mere rate of | 


manufactures is, to a considerable extent, attained at the 
cost of competing establishments in the East, the country 
generally is benefited very greatly by the spread of man- 
ufacturing establishments over a wider area. The bene- 
fits to a locality by a diversification of industry are too 
apparent to be discussed. The people of the West ap- 
preciate this fact more thoroughly as the movement 
grows. And their financial independence follows almost 
as a matter of course, although it may not at first be con- 
sidered in view of more immediate results accomplished. 
— 
Industrial Ontario. 

The Toronto Globe notes with justifiable pride that 
since its establishment in 1879 the Toronto Industrial 
Exhibition has been so successful that in no one year has 
it met with financial reverse. Some prominent English- 
men who visited the Fair declared that “it was the best 
annual Fair held in any part of the world.””’ Theamount 
of money taken in admission fees increased from $26,- 
900 in 1879 to $41,432 in 1885, and it is almost certain 
that the official statement of the Fair just 
closed will show a total of $52,000. This 
figure indicates an attendance of 200,000 
persons. The account for expenditure, 
other than on capital account, increased 
during the same period from $9,000 to 
$19,093, and the value of the buildings 
from $42,284 to $85,000. It seems pro- 
bable that unless additional space is ob- 
tained the directors will be unable to 
retain the public interest and suppori 
they have hitherto been able to com- 
mand. The Globe says: “It need not 
be said that a greater show of machin- 
ery and a larger, though not a more va- 
ried, show of agricultural implements 
could be got up in Great Britain; that 
a greater number of high-bred animals 
and a much larger and more varied show 
of manufactures could be made there, 
and as fine a display of some agricultural 
products. But, asa matter of fact, no 
such exhibitions of choice cattle, fine 
horses, machinery, agricultural imple- 
ments and manufactures are made any- 
where in that country, and no exhibi- 
tions regularly made in any of the cities 
of the United States is quite equal in all 
respects to ours. Nor are American ex- 
hibitions attended by such multitudes 
year afier year.” This is high praise 
| fer the great Toronto Industrial Fair, and for its ener- 
| getic manager, Mr. H. J. Hill, and capable president, 
Mr. Withrow. 


—. ——— — 

Steel Castings. 
| There is no doubt that steel castings are daily finding 
| new markets opened for them. If we lift the catalogues 


| of engineers we find that a very large number point out 
! as an inducement to buyers that special fittangs and wear- 
| ing parts of their machines are now made of cast steel. 
In all those machines in which grinding is done by per- 
| cussion, we find the castings are made of steel. This 
week we had the pleasure of witnessing some tests made 
to ascertain the durability of wrought iron and cast steel 
when used as arms to pulverize minerals. The arms 
made of steel wore out much more quickly than those 
made of wrought iron faced with steel. The “union of 
the unionists” was strong, and showed least sign of dis- 


memberment,—[ London Iron Trade Exchange. 
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SEVERAL iron works are to be restarted in Wales to 





make steel bars for tin plates. 
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HOWELL’S PATENT RAIN WATER CUT-OFF. 


HIG ane PREMIUM AWARDED 


For turning the water into or off the 
Cistern by merely moving the lever 
from one side to the other. It is made 
of tin, and is light,'cheap and durable. 
* Write tor circulars and prices to the 
manufacturer, 


G. W. HOWELL, 
» COVINCTON, KY. 


W. M. SOUTHERN & CO., 


DEALERS IN-— 


BOILER AND PIPE COVERINGS, 











Nat’! Steel Flue Cleaner. 
Price from $2 to $7.50 
Mineral Wool, The Chalmers-Spence Co.’s Asbestos and Hair Felt Coverings, The 


Ainsworth Plastic Covering, Reed’s Celebrated Sectional Wool Felt Covering, 
Magnesia Sectional Covering, and all kinds of Asbestos Goode. 


Telephone No. 1020. [63-3m] No. 42 Merwin St,, Cleveland, O. 





WoORSWick MFG. co. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufecfers of 1Ne Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND BOILER TUBES. 
Corner Water and St. Clair Streets, 42 CLEVELAND. O 





McCLURE & SCHULER, 
Kngineers and Contractors, 


Bissell Block, - PITTSBURCH, PA. 


Designs, Estimates and Construction of essemer and Open-Heart 
Steel Plants, Siemens Heating-Pot and Rotary Furnaces, 
COKE OVENS WITH THE LATEST IMPROVEMENTS, 


(BELGIAN AND BEEHIVE), ° 
nd all other kinds of Brickwork pertaining to Steel plants, Iron, Brick or Wooden Buildings, and 


ALL KINDS OF IRON CONSTRUCTION IN GENERAL. 


We propose to guarantee and put into successful operation all the plants 
we design and contract for. 73 





DEL E—— 


Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER CC., 
MOUNT JOY, PA. 


Self Feeding Magazine. 
Self Draft Regulating. 
Reputation Established. 


Senda for Catalogue. wy 








PHOENIX IRON WORKS. 


W. H. Thompson, Proprietor, 
builder of 


FOR ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. 


Gear Cutting. 


Wason Street bet, St. Clair and Superior, 
CLEVELAND. ¥ 





‘Steam Power Granes'z j 


The Eureka Planer and Matcher. 
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SNIGCS &CO., - - - . Buffalo, N. Y. 


Send for Catalogue and Price List. 6] 





Eos. Turret ai Spvweced 





LATHES gy a6 

And Brass Finishers’ S Cf 
TOOLS. Ene 
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CACE MACHINE WORKS, ~ ia 
Waterford, New York. 7) 3 











INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names for the IRon TRADE Review, for one year. Price, $3.00. 


1]DAY & CARTER, PUBLISHERS, tf CLEVELAND, O. 


16 Mi nt rE, 


New Designs. 
First-Class ‘Workmanship. 


THE MULLER MACHINE TOOL C0., 


Sth and Evans Sts., [44] CINCINNATI, 0. 














180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS 


Mi’ Pateat Maa Dervis 


Ran Also General Hoisting and 


= hs ULE MNFRS. . 
EEE p80 OMB :. ne Machinerv, Coal and Ore Buckets. 
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Co BOILER WORK< 
PIPES STACKS BE AMS R OOF TRUSSES 
astrumces & ROLLING MILL WORK 
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PATENT | Such as are desired by all Manufacturers, 
Combined 
Heater, | | ris TTS 
Filterers, 
Lime | Fi Pri ti 
Extractors. | Ine rl n Ing 
Don’t fail to write for | —AN D— 


i iy .ew Illustrated Cata- | 
EA iogue giving prices and | 
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AGENTS WANTED. 


CANTO N ‘ 0 . | Which every person wants, are furnished by 
LETTERS OF REFERENCES TO a 
A—Shell. B—Exh — 
haust ‘steam discharge pipe se Gola 3 water cae | D AY & CA R TE R, 


ply pipe. E—Door. 

nels, with coke filling. 
filling. I—Inverted funnel. J—Globe valves for | 
outlet of sediment. K—Overflow pipe. tl—Hot 


verflow bowl. G—Fun- 
K—Bowls, with coke | 





water pipe. M—Water gauge. | Lithograph Building. Cleveland,:0. 
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IRON-MAKING IN EARLY DAYS. 


A correspondent of the Ashland, Ohio, Republican 
writing from Kokomo, Ind., says: 


The first iron-smelting furnace I ever saw was the old. 


Pactolus Furnace, situated on the Little Sandy River, 24 
miles from where it empties into the Ohio, by the road, 
but at least three times that distance, faking the meand- 
erings of the river. The furnace was built on level 
ground, and stock carted on an inclined bridge to the 
tunnel head. This, my first visit, was in March, 1829. 
This furnace or cupola, as some call it, was erected by 
Richard Deering, several years before my visit, and had 
come in possession of William Ward and Dr. McMurtry 
under the firm name (if my recollection is right) of Ward 
& McMurtry. When Deering ran it I think it was some- 
thing like a foundry. They smelted all the old scrap 
iron they could get, and this was considerable. The salt 
furnaces had abandoned the calt making to a consider- 
able extent, and sold their old salt kettles for whatever 
they could get. Mr. Richard Deering conceived the 
idea of putting up a small furnace or cupola for the pur- 
pose of working this class of scrap iron into hollow-ware, 
and, not having much money, had to build the furnace 
on a cheap plan, as he could work up all of the scrap in 
# few years, when he would have to use iron ore alone. 
He used some ore from the start. After the furnace 
came in possession of Ward & McMurtry they used ore 
altogether. The stack was 31 feet high and 7 feet at the 
foot of the bosh, or top of the hearth, the tunnel-head 
plate 22 inches in diameter. The hearth was put in 
square, 5 feet where the bosh began and the bevel of the 
bosh 10 inches of the foot, and the tuyere 18 inches high 
and the dam 14 inches high. The blast was made with 
two large wooden tubs 10 feet in diameter and 12 feet in 
high, only one head at the bottom, und so connected at 
the bottom with valves for the tubs that was connected 
with the water-wheel to make the blast as the shoving 
head descended, and that opened the valve into the 
other tub and raised the shoving head the same height, 
and this head was forced down with weights and that 
forced the blast to the furnace through wooden pipes, 
when the blast, before it reached the tuyere, passed 
through a leather boot with a nozzle on it to the tuyere. 

The tuyere was made of clay, plastered up with as- 
patsulen, as it was called; the tuyere had to be made 
every time they cast, at least it was seldom a tuyere made 
of clay would stand two castings when the furnace was 
full of melted iron; if it was suited for castings, they’d 
quosh the cinder off in front of the temp and then put 
in a stepper under the temp to keep back the cinder. 
When the iron was too bad for castings it was pnt into 
pig iron and sent to Hopewell forge, 3 miles below the 
furnace, to be made into bar iron. The forge was own- 
ed by Ward. The reason I am so minute in the descrip- 
tion of the operation of the furnace is to show the very 
great advance the iron business has made in this coun- 
try since that date. The amount of ore at each charge 
was from 250 to 400 pounds to 8 baskets of coal of 3 
bushels each, and 10 pounds of limestone, for flux, ore 
about 40 per cent. The furnace ran some 40 charges in 
24 hours. Ore cost $3 per ton and coal about 3 cents 
per bushel. The cost of making a ton of iron was about 
as follows: 









od et Pe ee }) h | 
Cost of ore.........-..: - 7.40 
Cost of running off. - 3.00 
Cost of lime ..... ............ a ee 
ST TE MINED vcr cnsecsealuvsceneencesnachearariioneces cocina 
SE a A See NE EN 
Castings were worth some $50 per ton in Cincinnati. 


The great trouble was to sell, as there was very little 
good money, therefore it had to be sold for merchandise, 
in the way of dry goods and provisions, and as there 
was a store kept at the furnace, and they could pay for 
all of their work in trade at large margins, it suited the 
company very well; but this community had a very seri- 


ous time to get enough money to pay their taxes. 
ee 


COST OF MAKING IRON IN THE SOUTH. 


Prof. Henry E. Colton has an interestng article on the 


above subject in the current issue of the Chattanooga 
Iradesman, for advance proofs of which we are indebted 
to the courtesy of that journal. The article is as follows: 

No question that has arisen in connection with the 
wonderful growth of Southern industries has created so 
much discussion and such varied opinions and state- 
ments as the cost of manufacturing pig iron in the South. 
Tt has been proclaimed that in cheap Southern iron was 
to be the solution of the free trade problem and through 
it foreign-made iron was forever to be shut out from our 
markets. The practical fact has not sustained these 
hopes; the Southern iron man is now as desirous of a 





tariff as his Northern neighbor, and with all the boasts 
that the iron furnaces of the North were to be made 
cold and still to be clad in ivy and be interesting ruins, 
the Southern iron maker has suffered as much in times 
of low prices as the furnace owner in the Lehigh or the 
Ohio. 

Wherever the South has had an advantage it has been 
correspondingly met by some disadvantage. Her low- 
priced ores have been balanced by their general leanness 
in iron and the inferiority of the coke used. And to all 
has been added the fact that her market was chiefly at 
the very pig-beds of her competitors. 

There have been very few, if any, proper estimates of 
the cost of making pig iron in the South given to the pub- 
lic, The true test of the cost of making iron is to take 
the record of the furnace from the day when the hrick- 
mason pronounces her ready to be dried out, from the 





day that the blast is first driven through the air cylin- 
ders, to the day when the last expiring glow of the 
“blow out” is to be seen; when cooled off the stack is 
turned over to be relined and repaired; and it is a ques- 
tion whether even this refitting should not also be 
charged to the cost of iron; whether every dollar ex- 
pended to place furnace and machinery back where they 
were when the stack as formerly came from the mason’s 
hands, should not be charged to the cost of making the 
pig. It seems that it should be. This refitting is not 
permanent improvements, it is as much the adjunct of 
iron making as opening a mine to getting of ore. It 
certainly should not be charged to profit and loss, as it 
too often is. 

As I have said, it is probable that such a record has 
never been published to the world. The reasons are: 
By some iron makers, that if you put the cost of iron 
very high it will keep Northern men from investing in 
the South; of others that if the figures show too low that 
it will furnish argument for the reduction of the tariff 
on iron. Both ideas are unworthy of good business 
managers, and both fallacious and productive of evil. 
The free trader will have figures and if he does not get 
them from the actual books of a whole blast will get 
them of sporadic days when all things were lovely 
around the furnace, or from guesswork. Such days 
have been again and again picked out and their record 
published, the truth yet not the truth; giving as much 
idea of the actual workings of the furnace as the record 
of one bright, beautiful, sunny day in the existence of a 
doomed consumptive gives of his general health. What 
idea of the working of a furnace during a period of two 
or three years is the statement that it made for one 
month 130 tonsa day when only calculated for 100 tons? 
The public does not see the selected coke and ore and 
the pi.es of scrap that have been stored away to make 
this record, which is to be telegraphed all over the world 
that bonds may flush a little. 

How much truth is there in such tubles as the follow- 
ing: 


2 tons Of iron ore at 5OC...........ccccceccecsssseessosessecsecceecee $1.00 
NO I ara ctiticiser sc neneeisenrecazeien ccd 2 a 
RNR scsccaescavesencankecteaniiebdokassaivnksessten stile aoe 50 

Total csvveecesens SE 





Now, there is not a sensible iron man in the South but 
kuows that he never has made a ton of pig iron at any 
such cost, yet some of them allowed a table very similar 
to this to be published and freely circulated the paper 
which published it. Why was it published? To make 
out that the South could produce pig iron so cheaply 
that there was no need of any tariff on iron. Why was 
it allowed? Because many furnscemen have extra 
bonds to sell and they thought this low price would in- 
duce buyers to come in. 

It is safe to say that at this time, properly calculated, 
there is not a ton of pig iron being made in the South 
which does not cost near $13, and the table set forth by 
James C. Bayles, Esq., President ot the American In- 
stitute of Mining Engineers, in 1886, is very near the 
truth at this time: 








Be ee WN cn crscccssvconseean soceresenssnseseseoscace $3.00 
2 tons of coke @ $2.50.. Ee ey 
1 ton limestone............. — 
Salaries and lahor....... . 2.50 
Interests and expenses.................. ce 
Repairs and replacement..............cc00....0ce.seserseeeee 50 

Dated occa meee 


This table is too low in some things and too high in 
others, in fact the cost aimed at varies in different parts 
of the South. Birmingham has an advantage in cheaper 
coke than Chattanooga and slightly less price of ore. 
But Chattanooga has an advantage of 50 cents per ton on 
freight to the great markets. Again, the amount of ore 
above is less than iscommon at Birmingham but the 
price slightly higher. There are sporadic days when 
the coke consumed is also much less, but the average of 





a blast, at which only true estimate Mr. Bayles aimed, 
is no doubt full two tons to the ton of pig made. It 
might be safe to say, too, that three (3) tons of ore to 
the ton of pig would be nearer the true average than 
two and two-tifths tons. The ores convenient to Bir- 
mingham are easily optained and low-priced, but the 
major part are high in silica. One large furnace com- 
pany never goes under a consumption of 60 per cent. of 
limestone. It is plain that to flux this mixture a greater 
consumption of coke is required. The question of mak- 
ing iron in the South as cheap asit can be made at 
Pittsburgh, Cleveland, or in the Lehigh, is simply that 
of getting an ore containing an average of over 55 per 
cent. of iron against one that averages little over 40 
percent. Of the ore it frequently takes three tons to 
make a ton of pig, of the other as much as 1 4-5 tons 
seldom required to make the ton of pig. 

Another point in this manufacture is the coke. The 
only coke yet developed in the South worthy of bein 
called first class is from the Pocahontas field, but its 
distance from the great iron beds of Tennessee and Ala- 
bama make its use in the furnace stack impracticable. 
To some extent it is mixed with other cokes. It is easy 
to be perceived by any obtervant person that some new 
seam of coal must be found or the manufacture of coke 
greatly improved before any production of iron can be 
had for a series of months, however, nor the low con- 
sumption of coke common with Connellsville. And 
even with such a coke still remains the silicious nature 
of the ores. In this connection the product of our 
furnaces may be alluded to. There are in the South 
numerous stacks which were widely proclaimed to be 
100 to 125 tons per day capacity. It is safe to state that 
no furnace in the South has yet, through a blast of two 
or more years, averaged over 80 tons perday. That 
these stacks run on ores averaging 55 per cent. of iron 
would make the amount they are rated at thereis no 
doubt. but the space occupied in the stack by 23 to 3 
tons of ore and the necessary quantity of limestone, is 
so plainly greater than that occupied by 1} to 2 tons and 
its needed limestone that the result of less production 
does not need proof. If these facts cannot be remedied, 
if the South has not richer ores, her mammoth stacks 
will never produce their estimated capacity, and her 
pig iron never fall in cost to the boasts which have been 
made of it. 

The question of cost of manufacture of pig iron in the 
South may be summed up as follows: The advantages 
are: proximity of ore and coal and limestone; present 
low price of moving all these materials; low price of 
rough or common labor. The disadvantages are: lean- 
ness of the ores; inferiority of the quality of the coke; 
the greater amount of heat to be developed to flux the 
materials; the unreliability of the labor and its uncer- 
tainty, want of home market, and distance to the great 
markets. 

The Southern iron makers learned many lessons of 
economy during the days of low-priced iron, which 
many of them have carefully remembered aud improved 
upon. Hence there is no doubt that there is more clear 
money being made by them now than at any former 
period when pig iron was at its present price. And as 
@ consequence of these lessons it is probable that the 
cost of pig iron is now lower In the South than at any 
previous date when such prices could be obtained as are 
now quoted in the market lists. 

cael SI pe cals 
How an Engineer Would Run a Paper. 

A great newspaper is a mighty engine. (I guess T 
am not the first man who has said that, but —— —_.) 
If I were to run such an engine—a real, literary, politi- 
cal, social, moral, locomotive—I’d fill her with the eoal 
of conviction and the water of candor and get up the 
steam of enthusiasm. Then I’d grasp the lever of in- 
tention with the hand of justice and run her out upon 
the main track, hook into the leading ideas, open the 
sand-box and pull out for the next station on the road 
of progress, leaving the dead from the last disaster to be 
buried by those who love to linger about the deserted 
stations of the past. Steam would be reversed on ac- 
count of warnings from ahead, but never on account of 
wailings from behind. 





npsaiiamedas sat 

A LAWRENCE, Mass., machine company has a con- 
contract to make four pumps, each of which will pump 
18,000 gallons per minute, or 72,000 gallons per minute 
in all, equal to 386,000 tons of water per day. 

niet xs 

A PHILADELPHIA syndicate has put up $500 to erect 

plants to make iron and steel and mine coal at Bram- 


well, W. Va, 
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CLEVELAND, O., OcTroBER 8, 1887. 
CHARCOAL IRON INTERESTS. 

A meeting of the highest importance to the iron trade 
in general, and to the charcoal iron interests in particu- 
lar, was held on Wednesday of this week at the Weddell 
It was a meeting of manufacturers 














House, in this city. 
of charcoal iron, called, in the first place, to discuss the 
causes of tae present low quotations of charcoal iron, 
and, in the second place, to devise means of remedying 
the trouble. There were present Messrs. W. R. Daven- 
port, of Erie; F. B. Gaylord, W. K. Muir, Solon Burt, 
W. H. Burt and Charles E. Plumb, of Detroit; E. W. 
Andrews, of Cincinnati; J.C. Holt, of Grand Rapids; 
G. E. Stockbridge, of Kalamazoo; J. S. Van Altstyne, of 
Wyandotte, Mich.; and J. F. Forsythe, of Chicago. 
Mr. Joseph D. Weeks, of Pittsburgh, whose extended 
knowledge upon the subject of the meeting was of par- 
ticular value to the gentlemen, aided them with his ad- 
vice and bore an important part in the proceedings. 

The proceedings were held with closed doors, and 
upon the adjournment, the press representatives were 
informed that nothing could be said about the meeting 
because the work was whully of a preliminary character; 
but in view of the importance of the subject and of the 
interests involved, a synopsis of the proceedings is here 
given. “The low prices of charcoal iron, it was stated, 
dates from«the failure of a Chicago firm, some three 
years ago, when 16,000 tons of charcoal iron were dis- 
posed of at sheriff’s sale, at prices ranging from $16 to 
$18, the price up to that time having been $23.50 at the 
furnace. Theprices obtained at this forced sale were 
falsely quoted as the market price and had the effect of 
seriously depressing the charcoal iron interests. Soon 
afterward another 6,000 tons was thrown upon the mar- 
ket under similar, forced conditions, and the bottom was 
knocked out of the business by a third big failure when 
20,000 tons of charcoal iron was dumped upon the mar- 
ket. Weak holders were compelled to sell at any price 
and the charcoal iron industry sustained a blow from 
which it has not yet recovered. 

It was stated that the present output of charcoal iron 
does not nearly supply current demands. In proof of 
this assertion it was said that despite the recent, largely 
increased facilities for its production, there is less char- 
coal iron in the market than ever before and that of the 
142,000 tons in stock on July 1, 1886, there remained, on 
September 1, 1887, barely 60,000 tons. This includes 
the South and West, excepting Maryland and Western 
Pennsylvania. The astonishing admission was made 
that’despite this healthy condition of the industry, char- 
coal‘iron‘of,the best grades ‘which costs from $19.50 to 
$20 to make, is sold to-day at the’furnaces at from $21 
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to $21.50, higher quotations to the contrary notwith- 
standing. The reason for this anomalous state was ex- 
plained to be the “pig’’-headed and even suicidal me- 
thods employed by some manufacturers. Charcoal iron, 
being used for the car wheel trade and for malleable 
iron, is contracted for in large lots and for long future 
delivery, often twelve months ahead. Many of the con- 
tracts now in operation are made on the basis of these 
low quotations and the furnacemen who are bound by 
them now refuse to accede to an advance because a rise 
in charcoal iron would of itself convict them of a lack of 
business acumen, and humble their pride. This, it was 
stated, is the only reason that can be adduced for the 
present state of affairs. 

The National Association of Charcoal Iron Workers 
is unable to grapple with the question, first, because 
the diversified interests of its membership are not par- 
ticularly concerned in the Western market and, in the 
second place, because the constitution of the National 
For 
these reasons.it was deemed best to take steps looking 
to the formation of a Western Charcoal Iron Association, 
and it was resolved to call another meeting, to convene 
on October 19, at the Russell House, in Detroit, when 
about thirty charcoal iron manufacturers will be in at- 
tendance. It is intended to include in the association 
Michigan, Wisconsin, Minnesota, Missouri, Ohio (for its 
Hanging Rock iron) and some other Western and 
Southern States, and to come to an understanding with 
a view to obtaining a living price for charcoal iron. 
While the proportion of the output of the manufac- 
turers who are bound down by long and cheap contracts, 
to the total output of the manufacturers in the projected 
association, was not definitely stated, it was asserted that 
these handicapped firms have pledged every pound of 
their low-rate output, so that they will bein no position 
to undersell the market, should there be any general 
advance. The total capacity of the furnaces to be in- 
cluded in the new Western association is said to be 
230,000 tons, and statistics were brought forward show- 
ing the annual consumption of charcoal iron in the dis- 
trict covered by the association, to be more than 300,000 
tons. 

The gentlemen who participated in the proceedings 
were remarkably unanimous in confessing to the low 
prices they are now receiving for their output under the 
cover of much higher quotations, and were no less unani- 
mous in blaming themselves for assisting in bringing 
about this deplorable result for which they alone are 
responsible. They hope, however, to bring about a 
change which, within thirty days, will restore Lake Su- 
perior charcoal iron to the place on the list which it de- 
serves. 


Association prohibits any action regarding prices, 








LARGE AND SMALL BLAST FURNACES. 


At the recent meeting, in Manchester, England, of the 
Iron and Steel Institute, Sir Lowthian Bell read an in- 
teresting paper on the subject of smelting iron ores. 
“Speaking generally,” he said, ‘‘the function of the blast 
furnaces may be classed under three divisions: the up- 
per, or zone of reduction; an intermediate region, con- 
sidered for the present as one of heat interception; and 
Comparing the result of 
the Chicago furnaces with those of the English furnaces 
in the Cleveland district, Sir Lowthian is forced to the 
conclusion that Americans make better econcmy because 
of their larger furnaces, and for the reason that the lake 
ores reduced in Chicago are much richer, and, there- 
fore, easier of reduction than the ores used in the Cleve- 
land furnaces. In order to show the marked difference 
between a furnace of 48 feet with one of 80 feet, the fol- 
lowing figures. are produced : 

Furnace of 80 ft. Furnace of 48 ft. 
cwt 28.92 


the lower, or zone of fusion.” 





Heat per unit of coke used... 22 32 cwt. 9 
Carbonic oxide evolved........ 1,017 calories. 2,029 
I Sp eee 1,636 cs 1,058 
Contained in the blast......... 534 509 
4,187 aa 3,596 


Thus it appears that the coke in the larger furnaces 
has afforded 16.43 per cent. more heat than the coke in 
the smaller, and the sum of the various differences in 
the two furnaces is a saving of nearly 23 per cent. in the 
{uel by the increased dimensions of the larger over those 
of the smaller furnace. 

In discussing the subject before the Institute, Mr. E. 


W. Richards, of Middlesbrough, said that, in America, 
the fuel-saving does not take place until a weekly output 
of 1,200 tons had been exceeded. Jn America, he said, 
the demand for pig iron is enormous, and iron masters 
have learned that while increased production brought 
increased profits, the faster furnaces are driven, the bet- 
ter they work. 





PROTECTION TALK IN ENGLAND. 

It will not avail the London Times to pooh-pooh the 
arguments for Protection, advanced by President Adam- 
son at the recent meeting of the British [ron and Steel 
Institute, in the face of such facts as are contiaually 
coming to light in the English papers. Mr. Adamson 
evidently does not stand alone in his advocacy of a pol- 
icy which has done so much for the United States, 
Under the head, “Protection Coming to the Front,” the 
Liverpool Post of recent date says: 


It is a somewhat significant indication of how opinion is going 
in the agricultural world when the Mark Lane Express is found 
among the thoroughgoing advocates of Protection, which the 
editor thinks will come with a rush. This paper used to be the 
organ of the Farmer’s Alliance in the days when that body was 
stronger, perhaps because it was more Radical than it is now; but 
for some time back it hdS been gradually moving away from the 
policy of Free Trade, until now it is openly advocating Protec- 
tion. Of course, this may be accounted for by the depression of 
agriculture. 

“Of course.” But what are we to say of a recent com- 


munication in the London Morning Post, in which occur 
these striking passages : 


Call it Protection. or what you will, something must sooner or 
later be done to protect our labor and our industries. * * The 
worship of cheapness at the expense of every other consideration 
has too long blinded our people to the inevitable result to them- 
selves that must follow—cheap labor. * * Sooner or later facts 
must overcome mere theories, and our working classes will un- 
derstand that better for them than cheapness is plenty of work 
and good wages. * * Who are they—these individuals who are 
consumers and not preducers? If I consume I have first to pro- 
duce to earn the wherewithal to buy, and the greatest mistake 
this country has made has been in listening to those agitators 
who would have us all consumers, and ignore the fact o our hav- 
ing to be first producers. I hold it our primary duty to protect 
our working classes as producers, rather than study them as con- 
sumers, * * The working classes believed that Protection 
meant protection for the classes and dear food for the masses. 
They must have nearly learnt that Free Trade means declining 
trade, lower profits, more competition in the labor markets, ruin- 
ed agriculture. disused mines, closed workshops. Other countries 
under the most stringent Protection are advancing in commercial 
prosperity. We are sinking. * * Protection in some form 
must come, and then, with reviving trade, busy workshops, and 
our artisans and laborers earning fair wages, we shall all wonder 
how we closed our eyes so long to the ruin that Free Trade meant 
to this country. 


No stronger arguments for the protective idea could 
be brought forward, coming as they do from one who 
has been living under the blessings(?) of Free Trade. 
Significant in this connection is the fact that the files of 
the London papers which contain the foregoing are sent 
us by an Englishman, himself a manufacturer and an 
advocate of Protection. 











LABor journalism has lost a power in the death of 
Thomas A. Armstrong, editor of the National Labor 
Tribune, Pittsburgh. He was a strong writer, a conser- 
vative adviser, and a judicious friend of 1abor. He de- 
serves to rank with such leaders as Powderly and Arthur. 
These words from his journalistic comfreres are true and 
touching: “He did not care for notoriety, in fact rather 
shunned than courted it, and was always a.ive to oppor- 
tunities to accommodate differences between employers 
and employees—faithful to the workmen, always just to 
the employers. 
spect, but his honesty of purposes was alway so appar- 
ent that having been trusted on both sides, he was 
eminently successful. 


His was a delicate mission in this re- 


And he never was so pleased as 
when he had arranged amicably what seemed to threaten 
injury to all concerned.” 


THE big cast iron cylinders to be used in sinking the 
shaft for Cleveland’s second lake tunnel will be seven- 
teen in number and 9’ in diameter and 9’ high. Their 
total weight will be 317,500 pounds. The Variety Iron 
Works, of this city, were the successful bidders for the 
job, their bid being 2} cents per pound, making the 
toal cost $7,937. 








A 54 hours’ test of the comparative value of cual and 
petroleum as fuel, at the Cleveland water works, just 
completed, shows the cost of pumping 22,500,000 gallons 
of water with coal to have been $64.48, as compared with 





$81.59 for pumping a like quantity with petroleum asa 











IRON TRADE REVIEW. 


685 








fuel. These tests being deemed uusatisfactory, other 
experiments will be made. 








THE jobbing machine shops of Cleveland have decid- 
ed hereafter to charge 50 cents an hour for work. For 
the past three years 45 cents has been the uniform price, 
but the cost of labor and material has so greatly increased 
that an advance has been necessary in consequence. 





A BRITISH IRONMASTER ON PROTECTION. 


‘Such marked attention has been given the recent ut- 
terances of Mr. D. Adamson, President of the British 
[ron and Steel Institute, in favor of a protective tariff, 
that we give that portion of his address below: 

Since cur Jast meeting in May this year, the commer- 
cial aspect which se seriously affected the iron and steel 
trades shows a somewhat more cheerful prospect; bnt 
before trade becomes fairly and reasonably remunera- 
tive to the capitalist and owner of works, a further con- 
siderable improvement will have to take place. How 
this is to be brought around I am afraid no‘strong evi- 
dence ‘exists, unless we place our hopes on a further 
development of railways in India, with a new extended 
application in Burmah and China. But, supposing such 
does not take place in the near future, England must 
still be under great disadvantages by the relative trad- 
ing position she occupies, when compared with the 
larger States of Europe and America. To illustrate 
this position may I invite you to examine with me one 
single mercantile transaction that may and does take 
place between this country and Belgium in particular, 
but which has also its influence on other countries? 
Take one transaction of a merchant buying, say, 1,000 
tons of wrought iron or steel girders from our friends at 
Middlesbrough-on-Tees, either to be used near there or 
delivered into Manchester. To fairly compare our 

position, presume the same merchant purchases 1,000 
tons of Belgian girder iron or eteel for importation into 
London or Manchester. The money value of this 1,000 
tons of girder metal we will put down as £5,000. The 
home manufacturer in the production of 1,000 tons of 
iron and steel is bound by the laws of the land to con- 
tribute a large sum for Imperial taxes toward the ninety 
million pounds sterling now annually required to carry 
on the government of this country. The same manufac- 
turer has further to contribute for domestic or local tax- 
ation another large amount, called for under the direc- 
tion of some corporate body or Local Board. The mer- 
chant, however, orders this 1,000 tons of girder metal 
from Belgium for, say, £4,980. Thus the trade is given 
to a foreign country; but in addition the foreign manu- 
fac'urer or merchant, or both, pocket the difference that 
the home producer has been compelled to pay in taxes 
on the 1,000 tons of metal, thereby placing Great Britain 
and the British ironmaster at a disadvantage equivalent 
to a considerable item of profit; whereas in no form or 
shape does the Belgian ironmaster pay one farthing 
towards the taxes required to carry on the commerce 
and government of the country where he has founda 
market. So long as we tax ourselves for the benefit of 
a foreign producer, and pay all the cost incident to the 
carrying on of our country, and enable the merchant to 
import manufactured goods at a greater profit than he 
could realize by purchasing at home, so long will our 
great trade remain depressed, and our foreign compet- 
itor rejoice at our want of foresight. Examine this 
transaction under another commercial arrangement. 
Suppose 1,000 tons of girder iron or steel be sold by an 
agent for the home producer at a commission of } per 
cent., the gross amount of the sale being £5,000. The 
same or a competing agent sells 1,000 tons of Belgian 
girder iron or steel for £4,980,and thereby gets the pref- 
erence. But what is the effect on this country? The 
home producer, to execute such an order, has to buy 
about 1,150 tons of pig iron, which is made and sold at 
35s. per ton at Middlesbrough, making a total cost of 
£2,012 10s. Upon this 1,150 tons of pig iron the iron- 
master has to pay rents, royalties, wages, Imperial and 
jocal taxation, all of which contribute to the welfare of 
the State. The difference between the £5,000 value of the 
girder iron or steel and the 1,150 tons of pig metal would 
leave a sum of £2,987 10s., which sum constitutes the 
value of the cost of prodnction in carrying the manu fac- 
ture forward from the pig to the finished girder. This 
cost arises by the payment of wages, the cost of fuel, oil, 
light, Imperial and local taxation, &c., and profit, if 
there is any. Now, what has the Belgian sale left in 
this country? Simply } per cent. on the £4,980, amount- 
ing to £24 18s., allowing the Belgian manufacturer to 
take out of this country £4,955 2s., as the balance of 
the transaction. And we must remember no wages have 





been paid in our own country, no workmen employed, 
nothing contributed towards domestic or State taxation, 
and no rents or royalties on raw material; but every 
facility has been given to our foreign competitor to col- 
lect his money and enforce payment, if such was neces- 
sary, at the cost of the British people. . The amount of 
taxation paid by the manrfacturer on his production of 
1,009 tons of finished metal, worth £5,000, is not the only 
tax that has been paid. The colliery owner and the 
ironstone master have paid rents, royalties, and wages 
on the material used, and in fact every portion of the 
raw material employed to make cast iron, as the base or 
foundation of the 1,000 tons of girder material, has paid 
taxes, both Imperial and local, in every direction, be- 
sides employing our own population. This oppression 
on the local or home manufacturer operates in every 
direction against the prosperity of the country. The 
same argument will apply to all manufactured goods 
imported free, and it is of serious import whether a 
more accurate adjustment of the commerce of the coun- 
try is not only practicable, but in reality an indispens- 
able condition. In what way a fair balance should be 
struck between the home and the foreign producer is a 
question more for the Legislature tham the Iron and 
Steel Institute. Having said so much [ will leave the 
matter, simply pointing out that the interests of the mer- 
chant and the manufacturer do not lie in parallel lines, 
and while he that does least gets the largest amount of 
profit, he that does most may be said practically to re- 
ceive little or none—a condition that is neither agreeable 
nor desirable, and the sooner it is rectified the better for 
the staple trade we represent. No doubt the merchant 
will be ready to exclaim that the country would be 
worse off if ithad to pay more money. But the country 
would be better off by saving his profit; and if, for in- 
stance, the imported metai paid off its share towards 
carrying on the State, plus the amount necessary for 
collection, the British and foreign manufacturer would 
then more nearly be on a par in this country. Looking 
at this matter all round, it does not appear to me to be 
a just business for Englishmen to pay the cost of carry- 
ing on the State for the benefit of our neighbors on the 
Continent and in America. Presuming that active 
measures are continued to be taken for the promotion 
of a more technical instruction and higher education of 
the youch of our land, and the same paid for by Im- 
perial Parliament, what advantage would this confer on 
England if the capitalists and far seeing manufacturers 
interpret the signs of the times, and instead of laying 
out their money here, are induced to invest it in, say, 
America? What advantage will it be to this country tu 
improve the education of our youth, if they are com- 
pelled to seek their fortunes elsewhere, and become 
skilled competitors of the highest class against those 
that are leftat home? We find a free market for our 
foreign competitor, and bid him sell in our midst with- 
out cost, Jet, or hindrance; but how do we treat our 
own neighbor and countryman? If a villager near the 
adjoining town of Ashton-under-Lyne makes brushes to 
sweep the doorstep of an Ashtonian free trader, can the 
village manufacturer sell his goods against an Ashton 
producer in Ashton? No, the Ashtonian provides a 
market, pays the cost of maintaining and upholding it, 
and he candidly tells the outsider if he wishes to sell 
his goods in Ashton he must paya tax or market toll, 
to put him approximately on a par with the resident 
trader. Asa nation we are more liberal than those who 
govern our large towns. We tell the Belgian iron- 
master he can find a market free of toll in England, as 
the British ironmaster, in the generosity of his heart, in 
practice declares he will pay all the taxes incident to 
the country for the benefit and advantage of foreign 
competitors. John Bull must be something more than 
a generous soul to so assist in destroying his own trade 
and the manufacturing industries of his beloved but 


suffering country. 
equa ES 


Nickel Steel. 

This alloy is now being made on an extensive scale by 
the Ferro Nickel Society of Paris, and 1s said to require 
no hardening. It is composed of soft iron, nickel, man- 
ganese metal or an oxide of it, aluminum, wolfram and 
ferro-cyanide of potassium, are added. After a few 
minutes’ time, during which the manganese with the 
other ingredients are melting end the reaction is taken 
place, the mass is stirred with a red-hot rod of graphite, 
whereupon the aluminum is added, and the stirring is con- 
tinued a short time longer. The alloy is to be well melt- 
ed again, when it can be cast into any decided shape in 
the usual way, the precaution, however, being observed to 
paint the molds with cold tar, free from all water of am- 


LAKE SUPERIOR IRON NOTES. 





Special Correspondence of the Irow Traps Review. 

FLORENCE, Wis., October 5.—It is now quite certain 
that the ore output of thei ake Superior conntry this 
season will about come up to the average of the estimates 
which were made early in the year. The aggregate out- 
put will undovbtedly amount to between 4,500,000 and 
5,000,000 tons. The output up to date, counting rail 
shipments, is over 4,000,000 tons. Considerable ship- 
ping by lake wi!l yet be done, especially from Escanaba, 
and as soon as navigation closes the railroads will begin 
to ship a great deal more ore directly to Chicago and in- 
termediate points. It will not be very surprising if the 
lake and rail shipments of ore for the year approximate 
5,000,000 tons. 

Itis reported that the Duluth, South Shore and At- 
lantic Railroad Company will build oredocks at L’ Anse 
and make that a shipping point for Gogebic ore. 

The Minnesota Iron Company is conducting a num- 
ber of explorations in the Vermilion country, and will 
probably operate several new mines next year. 

It is learned that the Bessemer Consolidated Iron 
Company will furnish the money to operate the Burton 
mines on the Gogebic range. This is the company that 
has agreed to purchase the mines on or before next 
April, and it evidently means business. 





Be Sie F ccnidnse ti 
The Homogeneity of Cast Steel Ingots. 

A large part of the address of Mr. ‘Daniel Adamson, 
the President of the British Iron and Steel Institate at 
the Manchester meeting of the Institute was devoted to 
the causes of the dissociation of the various elements in 
large steel castings and the methods of securing homo- 
geneousness. 

The specific gravity, specific heat and melting points 
of the various compound elements of steel are given as 
follows : 








Specific Specific Melting 

: gravity. eat. point. 

Caat WORL.... ste ieiee 75 1298 2000° F . 
CBSE BRBUE one cccnrcccovesecosce oovues 7.85 1165 200u°F . 
Wrought iron. 54 1098 2820°F. 
Fete 8 00 .1441* a ie 2 
Sulphur........... 2.00 1884 F. 
MONOID cies aldoncsiss oocos 1,77 1887 112°F. 
Carbon (graphite).............. ees svoeeeccees 
Chromium....... 6.00 oui 


“Highly carbureted. 

Manganese melis at the highest heat of the forge, 
while chromium does not melt but softens. 

Mr, Adamson holds that a great deal of the difficulty 
is due the differences pointed out in the gravity, specific 
heat and melting points, and that the safest way to pre- 
vent the light alloys from rising tothe top of the ingot, 
or gathering at the centre by dissociation when cooling, 
is by determining that neither sulphur, phosphorus or 
silicon shall be present except in very minute propor- 
tions; this leaves only carbon as a disturbing and neces- 
sary element, which requires “the manufacturers’ most 
careful consideration.’”” Manganese, on the contrary, 
which has both its specific gravity and specific heat so 
near that of iron, may be increased considerably without 
much risk of irregularity. 

This careful testing of ingots left to cool without me- 
chanical interference shows that carbon and the other 
alloys, excepting manganese, are found invariably more 
in the top of the ingot than in the bottom, and more in 
the centre than towards the outside. This is recognized 
in the requirement of the French government that 28 
per cent. of the top and 4 per cent. of the bottom of the 
ingot shall be cut off before forging, and the central 
metal of unequal quality removed. Inthe Royal gun 
factory at Woolwich, it is not thought necessary to re- 
move the 4 per cent. from the bottom. 

Mr. Adamson, who objects to the violence of the per- 
cussive force of the steam hammer for steel, perferring 
the quiet concentrated force of the forging press, has no 
tangible evidence to offer us as to whether the same ten- 
dency to dissociation is found where mechanical consoli- 
dation is adopted, as in the Whitworth system of consol- 
idation, but strongly suspects that the same law of 
irregularity will be developed, though most probably in 
a less degree, as the evil mechanical contraction is en- 
tirely superseded by the overpowering force of compres- 
sion. The necessity for thorough annealing is strongly 
urged. 


a -—— 





ScHEMES to erect houses for mechanics are multiply- 
ing. This promises to be a favorite field for investment 
for the next year or two in cities and towns in manu- 
facturing localities. 

—— 


AMERICAN electrical supply houses are building up a 





large trade in Australia. A company has been organized 


monia, and to have them as free from air as possible. ; with a capital stock of $500,000 to control the business. 
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THE MEECH GOLD AND SILVER ORE 
Disintegrating Machine. 


The Only Method for Preparing the Ore 


for Amalgamation. 


Disintegrating, Decomposing and Desulphuriszing 
the ore under @ HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT, with chemical action and attrition, 
dissolves and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 
ae — arom 5° metal from the e, riser 

eeing them for amalgamation com 
the MEECH AMALGAMATION MACHINE and 
process, (being the test combination of 
mation known). will successfully extract 90 get cent. 
of the metal from rebellions ores, such as Sulphur- 





Buchanan Manufacturing Co., 
Manufacturers of 


SASH WEIGHTS 


Cast Washers. Farm Bellis, 
And Ceneral Castings. 
Telephone 151. 

176 Central Way, CLEVELAND, OHIO. 


E. T. BARNUM, 
MANUFACTERER OF 
Wire and Iron Work, 


Wire and Iron Fences, Iron 
Office-Railing, Balcony 














icapes, ets, Sulphates, Sulphides, Chlorides, Bromides, Ox- 
Cresting and Fenials, ides, Tellurides, do. 
Send for Catalogue. aa We desire business correspohdence in every mining district in the United States. 


5210m DETROIT, MICH. 


FF. BE. BRIGHT, 





The Meech Crusher ai Pulverizer. 


This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 and 60 mesh fine, an? 
from 20, 40 and 60 tons per day. The PRINCIPLES of this machine, making it superior toal) others, 














BUILDER OF q are the peculiar concave and convex shape of the jaws, with concave and convex ey enya which 
' i N breaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, than any other ma 
Fine Machinery and Special Tools mes 
nh ee) em | ade | MEECH & CO., Cleveland, O. 
Dies cg ap pee i Wieeen Toon Le etena 3 ; te We will contract to erect the Meech Plant of Mining machinery for successfully treating 
and Steel. 836 & 837 Sheriff St., Cleveland, 0. OT 4 TE all grades of gold and silver ore. 02 





Patterns ang Models of Wood and Metal 


LIGHT MANUFACTURING. P earings for 
With our new and improved ities we are prepared to make very r ier fib 

low estimates in this line. ThA su ° 
D. S. HITCHCOCK & CO., Crossing C. & P. & N. Y. C. & St. L. R. R.. CLEVELAND, O. 6 





O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


ELEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, ' 
Telephone No. 2111. CLEVELAND, O. 





All Kinds of Elevators Repaired. 
GEO. C. KEENE & Co.., 


MANUFACTURERS 
Cornice and Roofing Machines. 
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148 and 150 E. Front St.. 92-3m 


The Star Steam Heater, 


CHEAP, DURABLE. 
EFFICIENT AND ECONOMICAL. 


Manufactured by the 


STAR STEAM HEATER CO. 
MOUNT JOY, PA. 


’ Correspondence Solicited. Catalogues free on 
421yr] application. 
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Cambridge Roofing Co.. 


Manufacturers of 


Beak CROWL'S PATENT STANDING SEAM, 


FRIENT 


a Plain Rolled, Corrugated and Crimped Edge, 


i “ty Roofing, Siding and Coiling: Made of Steel and Charcoal Iron, awarded 
sit First M by the New Orleans Exposition. 


CAMBRIDGE - - OHIO. 





AN COMING ELECTRICAL WAR. 
wi 


Philadelphia Record. 

The consolidation of the Westinghouse 
Electric Light Company, of Pittsburgh, 
which has a system of incandescent lights 
in operation in this State, some of which 
are in Philadelphia, with the Thomson- 
Houston Company, of Boston, is looked 
upon by electric Jight people as very sig- 
nificant. The combination between these 
corporations is not likely to affect the 
operations of electric light companies in 
this city, as all of the concerns here ex- 
cept the Keystone are combined in an 
Electrical Trust, formed after the style of 
the Gas Trusts in Chicago and Boston, and 
are operated harmoniously. 

Electricians, however, say that the West- 
inghouse and the Thomson and Houston 
consolidation is of the utmost importance, 
because it is the beginning of a combina- 
tion that is to extend all over the country 
in opposition to Mr. Edison, who has re- 
cently been granted a patent for the mul- 
tiple arc"system of distribution, which, if 
sustained by the Courts, will give Mr. 
Edison the absolute control of the incan- 
descent system and will compel the West- 
inghouse people and all of the other in- 
candescent companies which have been 
and are now supplying their special in- 
candescent lamps from a common centre 
of power to either abandon their business 
or pay tribute to Edison. 

The special patent which has been grant- 
ed to Mr. Edison is for a distribution of 
electrical power to a system of incandes- 
cent lamps from a common station, as is 
now being done by all of the incandescent 


‘}companies. Under the patents granted 


by the Patent Office Mr. Edison can bring 
suit against all of the other incandescent 
system for an infringement upon his pat- 
ent. The strong probability that such 
suits may be brought is an inducement 
for the other companies to pool their 
issues. The Thomson-Houston Electrical 
Company has an arc light plant second in 
extent and value to only one other com- 
pany in the world, and its combination 
with the Westinghouse Company is re- 
garded as of the greatest importance. 

In this city all of the electrical lighting 
companies have entered into a combina- 
tion, but if the claim of the Edison people 
to an exclusive patent in the distribution 
of power to incandescent lamps shall be 
sustained it is by no means unlikely that 
the Philadelphia combination may be 
broken up. 

The effect of the granting of this patent 
has been to unsettle all of the values of 
other incandescent distributing companies; 
but as Edison will be compelled to bring 
suit in the Courts to establish the truth of 
the charge of infringement upon his pat- 
ents by other ccmpanies, there is a vigor- 
ous legal fight in prospect. In view of 








this fact compromises have been suggest- 
ed, and it is likely that efforts will be made 
to harmonize the conflicting interests. 


—_—- — A — _ 
ELECTRO-MAGNETIC MACHINE 
TOOLS FOR SHIP-BUILDING. 


Electrical World. 

The first successful examples of these 
electric machine tools, which have already 
been described in our columns, are the 
electro-magnetic machines, introduced by 
Mr. John McMillan, Sr., into the practical 
work of his shipyard, at Dumbarton, from 
which, on May 19, 1887, was launched the 
screw steamer Albania, having a portion 
of the rivet holes in her shell drilled by 
these machines. After a very small 
amount of practice, the men working the 
machines drilled the {-inch holes in the 
shell with great rapidity, doing the work 
at the rate of one hole every 69 seconds, 
inclusive of the time occupied in altering 
the position of the machines by means of 
differential pulley-blocks, which were not 
conveniently arranged as slings for this 
purpose. Repeated trials of these drill- 
ing machines have also shown that, when 
using electrical energy in both holding-on 
magnets aud motor amounting to about 
$ horse power, machines have drilled 
holes of 1-inch diameter through 1} inches 
thickness of solid wrought iron, or through 
1f inches of mild steel in two plates of 
13-16-inch each, taking exactly 1} minutes 
for each hole. Another machine, which 
has magnets of less holding power, when 
using only about 0.6 horse-power of elec- 
trical energy, took the same time to drill 
holes of 11-16-inch diame’er through 
wrought iron of 13-16 inch thickness. As 
regards speed of drilling, the author be- 
lieves these results are equal to any ob- 
tained by machines using much greater 
power. With a hammer using an electric 
motor giving out one-half brake horse- 
power, from 100 to 150 blows per minute 
have been obtained, with a force of im- 
pact equal to about 180 foot-pound per 
blow, as nearly as could be ascertained, 
This is much greater than the force of 
blow given by hand hammers weighing 
six pounds and striking as heavily as is 
possible in staving up. At the works of 
Messrs. Immisch & Co., in March last, this 
riveter was seen closing l-inch rivets in 
10 seconds each. The electro-motors used 
by the author in the machines constructed 
for Mr. McMillan, with which these re- 
sults have been obtained, were of Messrs. 
Immisch’s design and manufacture, and 
the writer believes they will not readily 
be surpassed. After seeing the machines 
at work in Messrs. McMillan’s yard, Messrs. 
William Denny & Bros. constructed an 
electrical drilling machine having a modi- 
fication of the traversing frame, but without 
holding-on magnets, and applied this ma- 
chine to drilling the rivet holes in the butt 
joints of a large steamer. 
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Blast Furnaces:— 

The Pottstown, Pa., Iron Co., will ereet two large 
blast furnaces. 

The Red Jacket furnace, this city, in 14 days recently 
ttitmed out 2,462 tons of iron.—[New Castle ( Pa.) Guar- 
dian. 

The Paducah Land, Coal and Iron Co. is perfecting 
arfahgements to build a blast furnace at Paducah, Ky. 
Sites, etc. have been selected, and arrangements for the 
éreetion of the works are being perfected. , 

Iti all probability Carnegie Bros. & Co., of Pittsburgh, 
will soon commence the erection of another blast fur- 
fiacé, to be erected in close proximity to their present 
furmace at Braddock. The matter has been under con- 
sidération for some time by the firm, with the prospects 
that it will be carried out at an early day. 





Stéel Works:— 

The firm of J. W. Friend & Co., Pittsburgh, will 
féstime work in their sheet and steel mills in the West 
Eiid, after an idleness of five years duraiion. The 
preparations for resuming work are rapidly going on, 
and itis expected that within a month the mill will be 
rinhing. 

The old nail mill of the Clinton Iron Works, of Graft, 
Beiinett & Co., at Pittsburgh, is being turned into a 
eteél works. Two open hearth furnaces are being built, 
anid a train of rolls are being erected. The firm expect 
to have the furnaces ready to operate by the middle of 
Oetober. 

Wm. Swindell & Bros., of Pittsburgh, have received 
the contract from the Passaic Rolling Mill Company, of 
Paterson, N. J., for eight of their improved gas produc- 
eté. These producers are to run two large Siemens fur- 
fikées which the Messrs. S. built for the Passaic com- 
patty last year for their new beam mill. A party has 
been trying to operate the furnace with oil gas for the 
last six months, but it has proved a failure, and these 
producers will take the place of the oil gas plant. 

The probabilities are that in a few weeks Pittsburgh 
will have a new steel plant. On the 11th of October the 
Board of Directors of the Spliced-Rail Joint Company 
will hold a meeting in their office to consider a proposi- 
tion to increase the capital stock of the company to $500,- 
000 from $100.000, The company have been in business 
& long while, and their patent secures the only continu- 
Otis rail in the world. They have, however, always se- 
cured their steel from other firms, never having had a 
plant of theirown. The matter is yet in embryo, but 
it is believed that the entire board is a unit in favor of 
sich a scheme. If they do erect a steel plant it will be 
aé near Pittsburgh as the company can find a suitable 
piéce of ground.—[American Manufacturer. 





Rolling Mills:— 

The Cookson Iron Works Co. is building extensive 
works at Manchester, Mo. The building upon which it 
is at present at work is 75x275 feet, and other buildings 
will follow. The company manufacture frogs, switches, 
anchors, crossings, bridges, etc. 

Fayette Brown, receiver of Brown, Bonnell & Co., of 
Youngstown, has submitted the following to the clerk of 
the United States circuit court as his report for August 
Balance August 1, $8,938.43; total receipts, $220,577.60; 
grand total, $229,516.09. Disbursements, $202,338.41 
Balance on hand August 31, $27,177.68. 

The cotton-tie business, which used to be such an im- 
portant industry in Pittsburgh, is again coming back. 
Commencing on the 29th ult., the rolling mill of J. 
Painter & Sons will go on extra turn to fill an order for 
3,000 tons of cotton-ties, valued at $127,000, which has 
been placed from the South, and which is said to be the 
largest order of this article placed in Pittsburgh for ten 
yéars.—[ American Manufacturer. 





Machine Shops:— 

The Bay City (Mich.) Engine and Machine Company, 
recently noted as contemplating removal to Chattanooga, 
Tenn., expect to have their new shops in the latter place 
ready early in November. 

The Case Engine Co., of New Britain, Conn., has 
started up the first engine made since the company was 
organized. It is of 20 horse-power, and is set up in their 
own shop for running their machinery in place of the 10- 
horse engine made by Mr. Case in Bristol, and which 





has furnished power until the present time. 

The Strong Locomotive Company, of New York, are 
now building three engines of the Strong type for fast 
passenger service on the three divisions of the Atchison, 
Topeko and Santa Fe Railroad, and one for the Michigan 
Central, 

Ground has been broken at Pavonia, near Camden, 
for the new tool and machine shops of the Pennsyl- 
vania Railroad. There have been appropriated $135,- 
000 for the work to be done this year. In purchasing 
machinery $75,000 will be expended at first, and new 
special and regular tools will be added to the extent of 
about $50,000. The entire plant, when completed, will 
cost about $500,000, and will be one of the most com- 
plete shops in the country. 

The Pond Machine Tool Company, Worcester, Mass., 
is making a specialty of heavy boring machines of from 
6 to 10 feet swing. They are designed to take the place 
of large engine lathes, having a greater range of capacity, 
and costing less. They are of a heavier grade than any 
other make. The concern is also bringing out a machine 
for turning the steel tires of car wheels. It will turn 
two wheels at a time without removing them from the 
axles. The machine weighs about 25 tons and will ac- 
complish in two hours and a half work which by any 
other method requires 28 hours.—[ Practical Mechanic. 

Messrs. F. E. Myres & Bro., of Ashland, Ohio, manu- 
facturers of the well-known Myers force and lift pumps 
and hay tools, have commenced the erection of new 
brick and stone structures, consisting of foundry, 85x45 
feet, warehouse, 2 stories, 100x45 feet, machine shop, 3 
stories, 50x45 feet, shipping and warerooms, 3 stories, 
85x45 feet, and an office building, 20x30 feet, 2 stories. 
The buildings will be detached, and are located near the 
N. Y., P. and O. R. R., a switch of some 900 feet con- 
necting the works with it. The estimated cost is not 
less than $26,000, and the buildings will be ready for oc- 
cupancy by November 1. 

The Davenport Foundry and Machine Company, of 
Davenport, Iowa, are now building a pattern shop 42x 
35 feet; foundry, 80x42 feet; blacksmith shop, 35x37 
feet, and machine shop, 130x42 feet, all of brick, one 
story in height. The buildings are to be completed by 
November 1. The rear end of the shops connects by a 
switch from the C.R.1.& P.R.R. The company 
have purchased $10,000 worth of new tools of standard 
make, and intend to build high-speed and low-speed 
automatic and plain engines, and mill and mining ma- 
chinery. The motive power of the works will be a 10x 
15 automatic engine, running at 220 revolutions per 
minute. This engine was designed and patented hy Mr. 
H. H. Meyer, the general manager of the company. A 
number of them have been built, and are now in opera- 
tion in Colorado and all the territories. The engine is 
of the single eccentric and single-valve type. The off- 
cers of the company are: L. P. Best, President; W. D. 
Peterson, Vice-President; H. H. Myer, Treasurer and 
General Manager, and John A. Stanton, Superintendent. 
Mr. Myer was formerly of the Hendey & Meyer Engin- 
eering Company, of Denver, Col. 





Foundries:— 

The Salem Iron Works, Salem, N. C., will build a 
branch foundry and machine shop at Apopka, Fla. 

F. W. Thayer, whose foundry on Fowler street, Mil- 
waukee, was damaged by fire a few weeks ago, has sold 
his factory site to Liebermann, of Chicago, for $18,000, 
and is preparing to build a large foundry in the Kin- 


:| nickinnic Valley. 


A large foundry is to be erected at Leechburg, Pa. A 


. | charter of incorporation has been asked by a number of 


prominent citizens of that place, who under the name of 
the Leechburg Foundry and Machine Company propose 
erecting a plant to be worth in the neighborhood of 
$100,000, and give employment to nearly 100 men. 

William Mann, of the firm of William Mann & Co., 
foundrymen, this city, has invented an improved car 
wheel and axle for limestone and coal cars, and is man- 
ufacturing them at the foundry. The firm has received 
several orders from abroad for them. Mr. Mann has 
applied for a patent.—[New Castle (Pa.) Guardian. 

There was recently cast at the foundry connected with 
the large works of J. P. Witherow, at New Castle, Pa., 
a bed-plate which when dressed will weigh about 16,000 
pounds. The engine for which the bed-plate is inten4- 
ed will go to the blast furnaces of the Dayton Coal and 
Iron Company, at Dayton, Tenn., which were built some 
years ago by Mr. Witherow. 

The Hubbard Tinning Company, of Hubbard, and 
Hon. J. W. Russell, of West Middlesex, Pa., as the re- 


sult of conference for several weeks, have decided to - Mo 


combine their capital and stock, including the tin mill 
at Hubbard and the foundry at West Middlesex, and op- 
erate a large foundry at Hubbard. For this purpose a 
stock company will be organized at once and additional 
buildings will be built to the tin mill at Hubbard. The 
foundry will employ nearly 50 men, and will greatly add 
to the prosperity of the neighboring village.—[ Youngs- 
town (O.) Telegram. 





Fires in Iron Works:— 

The Noveity Iron Work;, owned by Wallace Sexton, 
Oregon, Iil., have been destroyed by fire. Loss, $60,000. 

The Shops of the Haskell & Barker Car Company, at 
Michigan City, Ind., were damaged by fire on the 25th. 
Loss, $30,000; insurance, $8,000. 

At Joliet, Ill., September 22, the large barbed wire 
mill owned by Fish & Connell, known as the Enterprise 
Company, caught fire from sparks in the blacksmith 
shop and was burned, except the outside walls, which 
are still standing. About 10 or 15 carloads of wire in 
the galvanizing department, adjoining the main build- 
ing, was saved. The total loss is from $22,000 to $25,- 
000, fully covered by insurance. 





Hardware:— 

The Wire Nail Mill Co., of this city, began the erec- 
tion of anew factory this week. The new establish- 
ment will employ about 50 persons.—[New Castle (Pa.) 
Guardian. 

The Beaver Valley Mfg. Company is the new style by 
which the Hob Nail Works Company, of Bridgewater, 
Pa., have just been reorganized. The officers of the 
company now are: President and generat manager, A 
Meyers; secretary and treasurer, J. A. Knox. 

At a recent meeting of the owners of the Wampum 
(Pa.) Wire Mill the matter of starting up that establish- 
tment was discussed. The estimated value of the works 
is $13,000 although it cost $18,000 to erect them. The’ 
owners propose to put the mill and machinery in as stock 
in a company at $13,000, and remove it to New Castle, 
provided additional stock to the amount of $13,000 is 
subscribed and ground donated for the location. 





Miscellaneous:— 

The Champion Steel and Iron Company, of Spring field, 
©., has been incorporated, with a capital stock of 
$100,000. 

The Duluth railroad shops will be located at Glad- 
stone,Minn. They will furnish employment to 250 men. 

The Hamilton Wire Cloth Uo., Limited, of Hamilton, 
Madson county, N. Y., has “waa incorporated to mania. 
facture wire and weaving it into cloth, utensils, etc.; 
capital, $30,000. The incorportorsare: B.F. Bonney, 
E. P. Sisson, Melvin Tripp, David N. Mott, N. C. Van 
Vieck, E. B. Gaskill and Leroy Fairchild. 

The following companies have recently been incor- 
porated in Illinois: The Chicago Skein and Axle Com- 
pany, of Grand Crossing, Ill., capital stock, $150,000; to 
manufacture iron and steel castings; incorporators, 
Markus A. Farwell, John R. Geary, George A. Gibbs. 
The Shellenberger Nut-Lock Company, of Chicago ; 
capital stock, $200,000; to manufacture nut-locks and 
other mechanical! devices; incorporators, Eli H. Doud, 
Richard O’Shea, Benjamin F. Chase. 

The Dagar Engine and Rod Company has been or- 
ganized with a capital of $50,000. The officers are: A. 
G. West, President; J. O. Hardwick, Vice-President; 
J. R. Barber, Secretary and Treasurer, and D. H. Dugar, 
Manager. The works will be located upon the east bank 
of Cedar Creek, near the corporate limits of Cedartown, 
Ga. The object of the company will be the manufacture 
of an improved connecting rod and journals for locomo- 
tive and stationary engines, also an improved automatic 
engine, all invented and recently patented by D. H. 
Dugar, of New ‘York. 

—— 
“LIST OF PATENTS. 


—E— 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 


BEARING DATE OCTOBER 4, 1887. 


Amalgamating machine, D. Calder and J. D. Maclay, Louis- 
ville, Ky. 
Hydre-carhon furnace. W. B. Wright, Chicago, LI. 
Hydro-carbon yapet and iraing oF | or storing it, device for gen- 
erating, L. B. White. New York 
W.B. Wright, Chicago. 


pamene for hydro-carbon DRE 
apparatus for asitating solutions in the 
New Brighton, 


"Metals from phair ree, 
bleaching of, Hunt, 





Sheet metal nae e F. Mesker and H. F. Zdwards, St. Louis, 


Tubes, making metallic, A. J. Upham, Sycamore, IIl. 
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CONDIT, FULLER & COo., 
PiG & BAR IRON. 


ve waren SEM"™™ ) CLEVELAND, O. {os o¥y het a 





W. F. THORNTON, 


Steel Blooms, Billets, Slabs, Sheets, 


49 WILSHIRE BUILDING. 


Telephone 1107. 


CLEVELAND, 0 





WlEimmesota Lrom Go. 
VERMILION CISTRICT ORES. 
Geo. H. & S. P. Ely, Agents, 


5 Mercantile Bank Building, 


CLEVELAND, O. 





CLEVELAND ROLLING MILI CO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgin 


Bar and Spring Steel, Steel Street Rails, 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet my Corrugated [ron Roofing, Sheet Steel. 





CLEVELAND BUSINESS DIRECTORY. 








Bolt and Nut Works. 
ft HOTCHKISS & UPSON CO. Manuf’rs. 
ine, Plow & Elevator Bolts, Coach 


15 








Boller Makers. 


SHIT PEKOOOT—taaiaied ner 
S* Boilers, Tanks, Stills, etc. 644 Broad , 


Bridge and Boiler Builders. 


UCKEYE Lange AND BOILER 
WORKS, mfrs. of Arch and Truss Bri 
Boiler Tanks anks and Oil Stills. Bet. Wasson St., 

and Case Ave. 











BUSINESS DIRECTORY. 


Canton, 0. 
0 IRON WO Mil) Work, Shaft- 
printing oe 





ing, Engines, Imperial 
=) mere I 








Hinckley, O 


SHAM, W.8. Tin cans of every description 
5 lane job lots special prices. Correspondence 











Meadville, Pa. 
‘URRY & CO. ral jobbers in Castings of 
© ys Ta jobbers in Somanet 











Belting, &c. 


ARKIN & BOSWORTH, Agents for Shults 
Raw Hide Belting, 9 & 11 South Water street. 


Carriage Bolts. 
6 Cou SLL & COLLINS NORWAY 
.  “n—meeny of Philedeighie 
Garrisg uaa Tivo Be 

















Mansfield, O 


MANSFIELD STEAM BOILER WORKS, 
0 » 
Tanks. and all kinds of Sheet tron Work, Os” 











Niles, O. 


EEVES BROS., Manufact 
Tank and Sheet ‘toon Werk, abe. + a eee 








Coal, Iron and Ore. 
A SBREWS. HITCHOOOK & CO., Briar Hill 
Coal and Pig Iron. 101 St. Clair St. 81 
BABcock MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland, 0. 5 
Premares. MATHER & OO., Iron Ore and 
_Pig Iron, for. Bank aud Superior Sts. 61 


GIANGER, A weersenn > Eee Iron, ‘Nos. 
173, 175 * 177 T Merete 

















.. wows WAITER. W. G. POLLOCE. 
J. H. OUTHWAITE & CO., 


Exclusive attention given to 


Lake Superior and Menominee Rangt 


Iron Ore. 


* CLEVELAND, OHIO. 


J. H. Dalliba. Moore, B: ‘in & Co., 
H. P. Hussey. oe Wis. 
DALLIBA, HUSSEY & CO., 
Dealers in 


IRON ORE 4° PIG IRON. 


101 St. Clair St. CLEVELAND, 0. 
Chicago Office: 115 Dearborn St., Rooms 20 to 22. 





ray) FOUNDRY COKE. 
72-hour Connellsville Coke, 








- eal | Cincinnati, Ohio. sisi 
| Ghicago Office—No. 107 Dearborn Street, oundry Facings. 
cK | — W. J. RAINEY. Room 11. LEVELAND FACING MILLS, F 
rt Mercantile Bank Bidg., Cleveland. GEORGE K. HOSFORD, Manager. 30 Supplies, Cor. Scranton & Carter Sts. 


A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 











File Works, 





Rochester, N. Y. 


WE Geosnee e eh de tag 3d A Send 
for Catalogue. J.S.Graham & Co. 43 
GR A, meee 
00. ° es, 
Dressing Machines. 10 Wrown's than. e ver 











Struthers, O. 


Qe BROS. & CO., manufacturers of 
Common and Refined ed Sheet 
Tron. and Superior Quality Shingle-Bands. 41 








YNDUSTRY FILE WORKS, A.& * Gough, 
manf’rs of Files and Rasps, eq tne best 
English file. Od files re-cut. Ail Kinds a Job 
Grinding. ce and Works, 38 Columbus and 
33 Winter street 








Foundries 
OWLER & CO., Car h, waeela, Patent Chilled 
Frogs, and all kin: of castings. 9 Winter. 
AYLOR & BoaaTS. FOUNDRY CO. Fine 
Gray Iron Castings. 73 Central Way. 
ITZSIMONS WM. SON recites =n and 
M ery eatnas. Rolls a ty. 
No. 435 Broadway 




















H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH, PA. 


Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 


BASSETT & PRESLEY. 


Successors to 
W. H. McCURDY & CO., 


BAR, BAND AND HOOP IRON, 


Steel Boiler Plates, Tubes, Rivets, etc. 
CLEVELAND, O. 82 
Tuttle, Ozglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 














Districts. 
CLEVELAND, O. £ 
Sami. L. aie Fred. A. =. 
t. & Treas. 


Cleveland Iron Mining C0, 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 
Rooms 4 & 5 Mercantile Bank Building, 


30 CLEVELAND. O. 


L. M. PITKIN, F. L. CHAMBERLIN, 
Sec’y. 


Pres’t and Treas. 


Variety Iron Works Comp’v 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 
51 to 73 Seranton Ave. 81 Cleveland, O. 


BEFORE YOU BUY A 


BYCICLE cORoOGUN 


Send stamp to A.W. GUMP, Day- 
ton, O.,for Illustrated Price List of 
New and Szconp-Hanp Macuings. 
Bicycles repaired and_ nickeled. 
Srconp-Hanp BICYCLES,Guns and 
Revolvers taken in exchange. 











'Pickands, Mather & Co. 


IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 








Hardware and lron. 
INGHAM, WM. & CO., H Iron, 
Nails and Metals, 148 and Water St. 


LEVELAND ROLLING MILL CO., manu- 
{acturers of Steel and Iron Wire and = 








HE EBERHARD MF’G CO. manfrs of ae 
riage, Wagon and Saddlery Hardware. 26 





THE SCROLL SAWYER, 


AND Home Decorator. 





A MONTHLY MAGAZINE, 
Devoted to the Interests of Scro.t Sawine and 


Ornamental Wood-work 
For Home Decoration.’ 





Full instructions for this beautiful and - 
able work, An clegaat wa prot 


Large, New, Full Size Working Design 


WITH EACH NUMBER. 
Subscription Price Only $1.00 per Year. 


Send 10 cents for sample copy to 
DAY & CARTER. Publishers, 


CLEVELAND. 0. 


- 





E. Cc. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig fron 


AND METALS. 
CLEVELAND, UHIO, 


CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


Pia Iron. 


Sole Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 


Deer Lake Furnace Co. 


Sole Sale Agents Chicago Furnace Co. and Mil- 
waukee Furnace Co. product together, ct 
Bessemer and foundry iron, 100,00U gross tons. 
Sole Sales Agents in West and Northwest for 

Brier Hill lron and Coal Co.’s bran 


Tod—Brier Hill Scotch, Iron River, 


Grace, Bessemer. 
Also a full aes of Southern Foundrv 
and Forge irons. 





Encine Castines. 


Complete set of Castings for making small 
and medium sized vertical Engines. 
SEND FOR PRICES. 


Humphrey’s Foundry, Bellefontaine, 0. 
RUNYON, STUBBS & MACK, 


Commission Dealers in 


IECOW Obs, 


From Marquette, 
Gogebic, and Menominee Districts. 


Room 43 Grand Arcade Building, 
= ST. CLAIR STREET, Cleveland,0. 














M.S 
gnnvel © Men 
Dealer and Broker in 


IRON AND STEEL. 
68 GRAND ARCADE, 


Sanaeunely for 








Ws Gy aw-Mention this px. ly 


fron, Old Ralls 


and Axles. 





sale Scrap Iron, 
Car Wheeis. Pig 


CLEVELAND, - OHIO. 





Hardwood Lumber, 


Mak & BARRISS, dealers ia all winds of 
ardwood Lumber. 130 Central Way. 











Lumber. 


OODS, JENKS & CO. magnnteatuetes and 
,, dealers in Lumber, Lath, etc., © Core 


a WILSON & CO., 
dealers (pine & hardwood), ro and dressed 
yale: timber, lath. inet. etc. 47 8 


Le pan BIRDSALL &CO., Fealers in rough 
and dressed lumber, lath and shingles. ig 
and planing mill, 7 & 10 Carter St. 








e lumber 














Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
machinery repaired. 15% Frankfort St. 


Steel Stamps and Stencils. 

















cimeieacemel 


fron Planers 


A SPECIALTY. 
New Patterns 






This Planer returns the table 8 for 1. 


Sizes trom 20 in. by 20in. and 80 in. by 80 in. 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W'ks 








PSRs Sivas Videos ase” "| rene, Rochenter, § ¥. 
BUSINESS DIRECTORY,  |White’s Flexible Metalic 
FILLET. 





Akron, O. 


cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing promptly 

executed 
APLIN, RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Broek. 


W EESTER, CAMP & LANE MACHINE 
Founders and Machinists, 12 Mai 











street. 








Alliance, O. 


HAPMAN L., builder of Engines and 
Machines _< a obbing and Repairing. 














Columbus. 0. 


J NITY BOILER WORKS, manf’s of Stationary, 
C. Portable, and igemmetive Steam Boilers. 
All work warranved. 12 





Borger Bros. & Co. 











Cincinnati, O. 


7)HE CINCINNATI STEAM HEATING CO. 
manfrs, dealers and contractors. Warming 
and ventioties of public and private buildings a 





8 Belless, Radiators, Pipe, Fittin 
mem , &c. Correspondence soliced. 187 
West Pear] p tng 








NNY, ALEX. Queen Cit Pattern 
C Works: Patterns ha to order. 1M BE 


FA faras oe JAMES Pattern Maker. a 








For PATTERN MAKERS. FOUNDERS & MACHINISTS 


atts at 
For Price List and Clreular, Address:— 


ALEX D. CUNNY, 
182 &134E.SecondSt., - Cincinnati, O, 


Stearns Mfe. Co. 


ERIE PA 











NN 
eM A AT 





Engines ree 15 to 400 Horse Power. 


Boilers of Steel and Iron 
Supplied to the Trade or user. Send for Catalogue, 


Saw Mill and Genera’ Machinery. 


WORKESAT ERIK, PA 





terns of every style etoorder. 165-167 
West Second Street. * 
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Orrrcer or Iron Traps Review. 
CLEVELAND, Q., Fraipay Evenine, October 7, 1887. 
lron Ore. 


The market presents no new features, ore being scarce 
in quantity and firm in price. What little Bessemer ore 
was sold during the week was contracted for under such 
conditions as would secure the seller in case of non- 
delivery. Regular contracts, it is found, far exceeded 
those of last year, and the high lake freights all through 
the season have restricted the output so considerably 
that little, if any, extra ore was mined. The lake 
freights, ore men declare, must come down, or they will 
refuse to jeopardize their capital in mining in order to 
benefit the vesselmen only. They scout the idea of $3 
ore from Ashland before the season closes. Ore cannot 
stand the present freights, they say, let alope an advance. 
Vesselmen, on the other hand, are quite as tenacious 
and intend to hold out for higher rates. In view of the 
fact that so many season charters have expired, and of 
the refusal in nearly every instance to re-charter, the 
vesselmen, it is believed, have the advantage and will 
undoubtedly make use of it. They reason that ore 
contracts must be filled, no matter what the freight may 
be. Thus far, however, vesselmen have met with little 
success. On Ashland rates they have gained five cents, 
$2.55 being now paid. Marauette charters are made at 
$2, while the Escanaba rate went up five cents during 
the week, and is now $1.70. Ore men still hold out for 
$1.65 on Escanaba cargoes and say that they will pay 
no more. The receipts during the week were 44,082 
tons, as compared with 18,159 tons during the corre- 
sponding week in 1886. The rail shipments to furnaces 
for the week aggregate 34,612 tons, the shipments dur- 
ing the corresponding week in 1886 being 24,964 tons. 
One sale of 3,000 tons of uon-Bessemer ore is reported. 
We quote as before: 
he 1 Specular and magnetic Bessemer ores per ton...$7 00@7 50 

o. 1 Specular (non- -cemenanee ores noe COR...sroccscndemense 6 


Bessemer Hematites... estates 
Non-Bessemer Hematites .. 


Perr sere Seer itr rrr rerrr i ty 


Pig mee 


The demands continues steady and strong, both for 
mill and foundry irons. Metal for immediate delivery 
is eagerly sought and nowhere is there any sign of re- 
laxation from the activity of the market. The agricul- 
tural interests, which, owing to the recent stringency in 
the money market have delayed their orders by from 
thirty to sixty days, are now entering the market as ac- 
tive buyers and as their orders areall for future delivery, 
running all the way from six to twelve months, many 
furnaces, not engaged beyond January 1, have closed 
contracts that will keep them busy for some time to 
come. There is no sign, anywhere, of forcing the mar- 
ket, neither is there any indication of shading quota- 
tions in any direction. Furnace men appear to be sat- 
isfied, rolling mill men have plenty of work and buyers 
of manufactured iron have too good a market themselves 
to look for cheaper material. Lake Superior charcoal 
iron, we are informed, is sold at $22.50 in Detroit, which 
means $23.50 in Cleveland. This is considerably below 
the Detroit iocal market which is quoted as $23@$24, 
four months. We quote without change, four months, 
f. o. b. cars, Cleveland. 

CHAROOAL PIG IRON. 
charcoal 












Nos. 1 and 2 Lake Superior charcoal............cessecss-sseeee $23 00@24 00 
fies. Sand 4 Lake SEPOFIOP........0c..ccccrceessccccccsdbeesesooceces 23 00@24 00 
os. 5 and 6 Lake Superior.......... «+123 00@24 50 
BITUMINOUS AND COKE IRON. 
0. 1 Bessem wale 21 85 
0.1 Reeary, vail lake ores,.. sveauUabinesebeetcesscccscscccce Ut CEE OD 
No. 2 same. eeseseeees 2035@20 45 
No.1 foundry, jake: ores, “with cinder ‘mixture.. RT # 20 85@21 35 
0, 2same . asecceesee 19 85@2U 85 
0.1 silvery, native ‘Ohio ores... -- 2100@21 50 
No. 2same... we «« 20 00@20 50 
No. 1 gray forge, red short... dine .. 20 35@20 &5 
No.1 y forge. neutral....... 18 85@1° 35 
No.1 pene erican Boaces (Bias Band)... wie 2135 
0 ee ree vaccine ccecce capennese 20 35 


THE American Manufacturer prints the following table, 


illustrative of the condition of the blast furnaces of the $24 


United States up to October 1: 





Oct. 1, 1887. Oct. 1, 1886. 
ae ee A Ne 
Weekly Weekly 
No. capacity. No. capacity. 
Fuel. (Tons.) (Tons). 
Charcoal 73 15,171 66 71,105 
Anthracite ............... : 36,044 121 34,091 
Bituminous 93,423 132 76, 270 











Total.. Rapliban'asnaraitein see 154, 638 319 151 476 

The following “furnaces are reported out of blast: 
Charcoal, 104, weekly capacity 11,420 tons; anthracite, 
79, weekly capacity 19,234 tons; bituminous, 61, weekly 





capacity 25,505 tous. Total, 244 furnaces, weekly capa- 
city 56,159 tons. 


Manufactured Iron. 

The bar market has stiffened a trifle and while no 
change is reported in the price, $1.90, the condition of 
things has changed for the better and quotations are con- 
siderably firmer in proportion to the increase in inquir- 
es. Sheets have gone up another notch and, while No. 
24 still sells at $2.90, No. 26 has been advanced to 
$3.10 and No. 27 to $3.20. This is due to thescarcity of 
these two guages and the seeming impossibility, by the 
mills, to supply current demands. 

Scrap Iron. 

The market was dull during the week and holders of 
car wheels decline to make quotations. Old American 
rails are strong at $24.50 and axles at $27. 


Hardware. 


Dealers and jobbers unite in saying that they are too | @21 


busy to talk about the market, which would seem to be 
prima facie evidence of a prosperous trade. As a mat- 
ter of fact, business is very good in every branch, but 
particularly so iu shop goods. The discount on cart- 
ridges, (rim fire) is now 59 in place of 60 and 2, and on 
pistol and rifle is 38 in place of 40 and 2. Horse shoes 
are very firm and wood screws are said to be on the rise. 
No change is reported in gas pipe and cut nails. 


CTNCINNATI PIG IRON MARKET. 

Reported for the Inon Trapre Review by Rogers, Brown & Co. 

Various reasons combine to continue the feeling of 
hesitation so frequently noted in the past two months. 
The talk of tight money while in part unfounded has 
made buyers cautious. Reports of failures have had the 
same effect. The fact that more iron is being made 
than ever before, also creates timidity. The result is 
that orders placed continue to be for small amounts, and 
the aggregate is unquestionably below the rate of con- 
sumption. Many ofthe larger foundries are drawing 
upon old contracts, and buying only toeven up. Stocks 
in consumers hands have not been so light certainly for 
a year past. All this seems to point plainly to an in- 
creased demand a little later. This demand will find 
the lowest stocks iu first hands ever known since authen- 
tic records were kept and sellers argue from this that 
if there is any change in prices, it will be towards great- 
er firmness. On the whole, a good business has been 
done the past week at the same range of values last 
quoted, and the tone of the market in all respects is 
unchanged. We quote for cash f. o. b. Cincinnati 
(Oct. 3): 


to be no change, however, in the policy of buying for 
immediate needs only. Bessemer iron is again in re- 
quest and firm in prices. Pressure to dispose of Lake 
Superior charcoal iron direct to consumers before close 
of navigation leads to some shading. in prices, but the 
beginning of Winter will find much less of this iron in 
stock at Chicago and at furnaces accessible by rail than 
ever before, and higher prices are expected later. Ol! 
rails are for the moment in better supply, but are firm at 
$24.50 to $25. The supply of this material is diminish- 
ing and must soon cease to be an important factor ia t'1e 
market; 500 tons of old wheels were sold at $21 cash, 


‘Chicago. Soft irons are as scarce as ever. We quote 


for cash f. o. b. cars, Chicago (October 6): 


Coke and Coal Foundry: —Ohio Hanging Rock agg a No. 
1, $21 22 50; Ohio Jackson county. softeners, No. 1, $21 0@ 
22 50; Ohio, Black Band softeners, No. 1, $2250@23 50: Lake 
Ore and Cinder eners, No. 1, $21 00@2200; Southern coke 
foun No. 2, $21 00@22 00; Southern vay foundry No. Ft 
$20 2150; Southern coke foundry No $20 00@21 00. Old 
Materials: -—Old American Rails, $2 00@25 00; Old wheels. $20 50 


50. :— Lake Superior vy 
ern, $22 50@23 ng Rock. ook, $24 50@2% 
ryt relake es $22 Southern, 


Cops oe pF a Blest. 4 $27 00@ 29 00; Hanging 
feck arm * ae 


T. LOUIS PIG IRON MARKET. 

Reported be the lrow Traps Review by Rogers, Brown & Co. 

There has been a better inquiry the past week and 
more orders were booked than during she week previous. 
The temper of the market however, is unchanged. 
Good foundry trons are hard to get for prompt delivery, 
and buyers in some cases are giving up the expectations 
of lower prices on account of a glut in the market. 
Business has been demoralized during the week by rea- 
son of the great gathering of veterans. The railroads 
and transfer companies have been unable the take care 
of freights as usual and some inconvenience has result- 
ed. We make no change ix: last week’s quotations. All 
expect a good Fall and Winter business (Oct. 1): 


Hot Blast Charcoal [rons—Missouri. $21 00@22 00 ; Reathers. 
50@$22 50. Coal and Coke Irons—Southern. No. 1, $2! 00 
2200; Ohio Softeners, $21 24 00. Mill [rons—Missoari, $19 30 
@20 00; Southern No 1, $19 1975. Car Wheel Malleable 
Irens—Southern, $24 0@27 00; tans nose: $24 00@25 00; Con- 
nelisville Coke, Bast St. Louis, $6 15. 
LOUISVILLE PIG IRON MARKET. . 

Reported for the [non Trade Review by Geo. H. Hull & Co. 

Sales at Louisville during the past week have de- 
creased somewhat. Stock at furnaces still low. Fur- 
naces making choice brands being sold ahead, and some 
of them out of blast for repairs or lack of coke, and a 
number of important orders not booked. Furnaces un- 
able to fill. Prices substantially unchanged. We quote 
for cash in round lots as follows (October - 

Pre Lron.—Southern Coke, No. Foun: $20 50@$21 0); 








Come, | Coke, No. 2%, F andy, 19 00@ #19 ig H bck Coke No. 

Hor Buast Founpry [ron.—Ohio and Southern S e, No. oun pag e,No 

No. 1, $21 0062! 50, Ohio and Southern Strong Coke. No. $2000 1, Foundry. $21 00@$21 50; Hanging, Rock R pope No. 1, 

982050; Ohio and Southern Strong Coke, No. 3 60; | Foundry, $24 00@$25(0; Southern Charcoal . Foundry, 

Soft Stonecoal, No- 1, $20 50@$21 50; Ohio Sort ea eet a, $21 00@22 00; Silver Grey, different grades, $18 a19 £0; South. 

Nov? 2, $19 50@$20 00; Mahoning and Shenango Valle coke. N No. 1, | era. Coke, No. 1, Mill Rentral, $17 75@$18 25, Southern Coke, No. 

ate a Crasceas. er —Hangi Rooke Not $23 50@ | 2. Mill. Neutral. $17 00@ Southern_Coke, No. Cold 

anging, Book we and | Short, $17 anh Sou orn Gharcoal, No.1, Mill, $ 00; 

iabains, Ne- f $2250 23 50: > See ok a Alabama. No. 2, | White and Mottled, different 50@$16 00; Sou Car 

1 toe $50 00 Neutral in nh ow@sls FO; Mot. | Wheel a ag Brands, W420 00; Southern Car Whee!. 

tled Coke. ad 5009817 00; ‘old Short, $17 00@$1750. Car | other bran 00@$<4 00; Hanging shook. x. oe a Wiest. $25 59 

seat. i, Bagaane yathern rm Car Whee! Iron, 00@ | @$26 50; Hanging Rock, Warm Biast. $22 

Eis iene aan Ce ee PITTSBURGH PIG IRON MARKET. 


DETROIT PIG IRON MARKET. 

Reported for the [ron Trape Review by Uharles Himrod & Co. 

While the market has seemed quite active for Lake 
Superior charcoal iron during the past week, the quan- 
tity in tonnage actually placed is comparatively small. 
Although the orders have been quite numerous, they are 
all seemingly for the promptest kind of delivery, which 
would seem to indicate that no large stocks are in the 
hands of the furmacemen. They positively have no 
stocks of iron at all to speak of, and the market is indeed 
an anomaly, and it is generally thought now that once 
navigation is closed and the upper lake furnaces are cut 
off from supplying the Eastern market, that the more 
Eastern of the charcoal furnaces will be able to obtain 
considerably better prices. Other grades of iron remain 
firm, and the transient demand from all quarters makes 
a very healthy market. We can only repeat our quota- 
tions of a week ago, which are as follows (Oct. 5): 


Lake Superior Charcoal, all Nos. $22 (0@$23 50; Lake Superior 
Coke, all ore, $22 50@$23 § ke Superior Coke, cinder mixed, 
$21 50@ $22 50: Standard Ohio Blackband, $22 50@$23 50; Southern 
No. 2, $21 5v@§22 50; Southern Silve , open, $21 00@22 00; Jack- 
son County (Ohio) Silvery $21 50@22 50; American old iron rails, 
00@25 50; Old wheels. $22 (0@22 


CHICAGO PIG wall MARKET. 


Reported for the Iron Fpaee Review by Rogers, Brown & Co., 
W.W Backman, Resident Agent. 


Orders are still hand to-mouth in character, anda 
grert many of them. Agents and dealers complain that 
buyers delay purchases until iron is actually needed, 
and then place orders for quick shipment from distant 
markets. The great scarcity of cars and complete ab- 
sence of stocks on hand at the furnaces render prompt 
execution of these orders difficult and almost impossible. 
Confusion and complaint are the result, There seems 


Reported for the [ron Traps Review by A. H. Childs. 

Recent transactions in pig iron have been compara- 
tively smali, but the tone of the market is better than it 
was a week ago. There is a good demand for standard 
brands of iron and the prices quoted have been well 
maintained although some outside brands are offering 
at a slight reduction. With but little difference between 
the opinions of makers aud consumers, it is generally 
believed that a fair volume of business will continue to 
be done at current rates. 








Harvest Excursion via Pennsylvania Lines West of 
Pittsburgh. 

On Monday, October 10th, excursion tickets will be 
sold to points in the West, Northwest and Southwest 
from all stations on the Pennsylvania Lines west of 
Pittsburgh, at very low round trip rates. These tickets 
will be good for return passage thirty days from date of 
sale. For further information call on or address the 
nearest ticket agent of the Pennsylvania Company, 
Pittsburgh, Cincinnati & St. Louis Railway Co., or Chi- 
cago, St. Louis & Pittsburgh Railroad Co. 

rid alii abe 
Excursions to Columbus, for K. T. Encampment, via 
Penn. Lines. 

The Pennsylvania Lines west of Pitisburgh will sell 
excursion tickets to Columbus, Oct. 10th to 12th, at low 
round trip rates, account the Knights Templar Conclave. 
For full information apply to the nearest agent of the 
Pennsylvania Company. 


THE increase of heavy tien is bringing into use 
cranes of enormous lifting capacity. 
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Cleveland Foundry 
Castine s 


Yor Machinery and Kolling Millr 


Car Wheelr 


ali .izes and kinds, with and without Axles 
Gnitled Faced R.R. Frogs 
STREET.RAILROAD TURNO?M’. 


Niche wre. | Bowler & So 


The Ajax Driling and Pumping fy, os Harun, Gs & Go 
CORRY. PA. 

CLEVELAND WHEEL & FOUNDRY WORKS. 

WAHER & BRAYTON, Proprietors, 


Manufacturers of 


‘Car, Engine, Truck and 


. Tender Wheels. 
= RAILROAD, ROLLING MILL 


and Machinery Castings. 
and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland, Ohic. 32 


The Dunning Boiler, 


Patent Wrought Tron or -teel,with Self. feeding ‘bis 
Magazine, is the oldestand best for Low Pres- 
sure Steam Heating, and insures a warm 
house Day and Night. 


MADE AS FOLLOWS :—As a Magazine Roiler, 
which requires attention but once in twenty-four 
hours; as a Su Burner. to burn hard or soft 
coal, wood or coke; asa Hot Water Boiler, for creen- 
houses and hot water heating; as a Portabie Boiler, 
to be set without brick-work. Also in two sectiuns 
to pass throngh any ad or where a arent one canuot 
be used. Made in 13 patterns, 51 sizes. Send for 
Tiiustrated Catalogue...with full deseription and 
price list. 

Ke‘ ps Steam Up Constantly. Agents Wanted. 


N. B.-— Correspondence solicited from architects 
and perzons building. 


MANUFACTURED AT THE 

















OVER 5,000 IN USE. 


80 Exchange Street, Geneva, N. Y. 





23-3m 





EMERY WHEEL 
Surfacing Machine. 


Base of m»cbine has aofficient flare to xive 
solid floor founvation. 

Table is so supported that it cannot 8s; r ng 
under heavy weights. oSvi.d emery wheels 
or wood covered wheels can be u-ed ar 
table is easily adjuste: to wearing aw. y :f 
wheel. Machine is well proportioned and 
thoroughly built. Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINGFIEMD, MASS. 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 















































All kinds of Boilers and Sheet Iron work. 
THE NEW HOPPES 


LIVE STEAM 


Feed Water Heater 


AND 


Lime Extractor. 


CLEAN BOILER, GUARANTE 
AND TIME GIVEN FOR TRIAL 


Durable in Construction. Efficien in Operatic: 
asily Cleaned. 


Send for Descriptive Circular A. 


Hoppee Manufacturing Co, 





Iron Clad Paint Co. oe 


actory 76 & 77 Central Way. Sec. & Treas. No. 3 Case Building, Ass get oe Barve 
CLEVELAND,OHIO. - rult for using. am artlele 


in vislation of the 
patents issued t0 Wm 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 
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Treads Mark Patented ~Peggr batente? 





New York Central Iron Works, | & 


ALEXANDER NIMICK, GLENDY 8. GRAHAM, os BRITTAN. 
President, Secretary. Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
| Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Goods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. ll 


ie LORD, 


General Agent, MEADVILLE, PA., for 
‘ AZLET & BEMAN’S 


AL TCR: AWC CAS SHUT-OFF 


(Patent pending.) 


No Explosions From Nat- 
ural Gas. 


No Vaive Wedge or Spring to 
stick. All valves thorough- 
ly tested and warranted. 


ALSO AGENT FOR 
: JACKMAN’S 
Atmospheric Gas Lamp, 


The best burner for natura! 
, oF artificial gas on the marke:. 


4 Send for price list and cir- 
= ? cular to LE . r) 


60) MEADVILLE, PA. 


WOOD- WORKING MACHINERY 


—FOR— 
Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 

FRANK & CO.. Buffalo. N. Y. 





Kae 













Send for Catalogue. [05/ 














HRnown to the Arts. 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 








Sorinafield, O. 


3. W- WILLARD. Marenonm 









= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


+U Prospect street, Cleveland, Ohige 
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CLEVELAND WHOLESALE PRICES sided Bat had abale Selects 
a 'w Pins. 
os wo 4 ) Humason, Beckley & Co. Co.’s, Nos. 1 an va Jom passes, Dividers, &, 691 
RDWARE. | Humason, Beckley & Co. Shee nnd oe Calipers. , 10 Fomilg. Howe's na 
ncn ivide is 70@70410 dis 40 
Anviis. nt & Co. DOTS «-. 00s rindstone 
Je, American nesses per Ib. Peck, Stow & W. Go dia and l gis 70070 and 10 | Bemis & Gail Go.'s Dividers. dis 70@70K10 | Sarent's harass 
In eommelOots dis 20@2045 diz 50 and 10@50 and 10 and | pens & Gall Co.'s ey Gan W, dis 70430 
fmitage mouse hole - oe %% 9.8. Backus..... emis & Call Co, 4 Compaaogs & Salipers.dis 5085 | U.M.C. & W. R. A.—B ‘~ 
i tage mouse = HE eamememmencs Barbe re. eam <2 Gecount Ona 60&5@60410 —" $ Call Co.’s Doubl dis 5045 v- #. g. ‘ W: . 4.8. E.. dis . 3 % 
kinso - ffard ‘atent in ‘ mis Cc soe eeseecesessecceneseseens! , 7 * ° A. + 7 
Anvil Vise and Drill! =. fompen Dell, Ame erican .......... _... $1.00@$1 . Kzeelsor vs te Baieat snl 4 U M. 0. ‘4 Ww. z. | a i . 3 % dis 0&2 
lers Falls Co. $18 4 Barthol 27, 30... dis 0&10@6045 : on U. M. C.&W_R. a < 9410.4 
ney Anvil and Vise........ ain fate imp? iB, ny REE | on. eee Divi OP” | Kley's B. ita Be 188. 190 
Augers and Bits. Qoen ne 8 corner brace vs ae canard Coopers’ T dis 54:10 | @1°7’s P. B., O20... ence, 175 
i dis ' Buffalo Bal seeevessccvceees 8 inch $1 90; 10 inch 10 peadiey's ools. Hack Saws 2 a 
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LRON TRADE REVIEW- 





For Sale. 
A a’ i" SELF-INKING Foot Power Print- 
Press; will _do work. Address J. 
ron Trade Review, Cleveland, 0. tf 


' . 





For Sale. 
( NE OF DUNN’S HO:STING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 ths. Address Dunn, care [ron Trade 
Review, Cleveland, U tf 





Furnace for Sale. 


GOOD Charcoal Iron Mamace. in Michigan. 
For particulars address E. C. Pope, 31 and 
32 Wilshire Building, Cleveland, 0: tf 


For Sale. 


OODRUFF & BEACH, Hartford, Conn., 
Automatic Engine. 24x48: Buckeye Auto- 





matic Engine, 18x36; John per ©. Auto- 
sontio engine: Circular Mill, 68’ Saw, 
Engine and Boiler, direct connec ; 2 


Sturtevant Boston a) pares site. 
93-9ms MASANDUSK Y, OHIO. 

For Sale or Exchange 
bas Say COAL PROPERTY on the Lake 





Erie, Alliance & Southern R, K., conver- 
ient to lake and Cleveland markets, on which is 
recently sunk « 7xI4 ft. shaft, 75 ft. deep, to the 
No. 5 vein of coal. Also a 40 h.p. Mans eld en- 
gine, and perp Pp. wrest 4 with hoisting gear at- 
tach ali substantially set up. Blacksmith 
shop and tools, wire and hemp ropes, scales, coal 





cars, etc , etc. ery a liberal. Address 
P. 0. Box 28. 14-1t “ANiance, 0. 
For Sale. 
One 12’’x18"’ new Automatic Engine. 


One 11x20 new Slide Valve Engine. 
One 8x16 new Slide Valve Engine. 
One 8x14 new >lide Valve Engine. 
One new Portable Farm Engine. 
One second-hand Farm Engine, in good repair. 
One Direct-Action Circular Saw Mill, second- 
hand, in good repair. 
Will be 


All of above our own manufacture. 
sold cheap for cash. Write for prices and de- 


scription. to 
THOS. SHARP & CO., 


52-3m Salem, Ohio. 





SECOND-HAND MACHINERY 


For Sale. 
“ Fay & Co. Little Giant 4roll single cylinde 


Pl d Mateher 
1 Pay & Uo, Tittle Giant 4-roll double cylinder 


“a 

& }. Sompsins Greil 24-inch double cylinder 
tche 

1 ball ‘inch fi single cylinder Planer and 


1 Pay kc Co. endless bed, mnaie surface Planer, 
24 inches wide, 8 inches thick. 
asi way & rig ontinns Sem. bed. sacle surface Planer, 
inches wide, 6 inches th 
1 W-inch Pony Planer, —-, by Frank & Co. 
2 Panel Raiser:. 
1 Ball wood ‘came Sash machine. 
i self-teed i sind Slat Tenoner. 
1 Goodspeea & Wyman Gauge Lathe. 
1 Rogers’ yet Lathe. 
1 Union Siding machine. This machine planes 
soth sides, joints both edges, and Resaws at one 
operation. 


1 Bolt Equalize 
Lot omithand Stave Machinery. 
1 24-in. Cigar Box Planer For making 
Ciga Boxes. 





110 x 18 Stationary Engine. 
130-H.P. Portable Boiler. 


James Jenks & Co.. 
48 to 54 Randolph Street, 
DETROIT MICH. 


MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 








For Sale or Exchange. 
rIVHE BRADLEY FACTORY at Ashtabula, 0. 

has switches from two railroads, acre of 
buildings, large fine engines, boilers, ‘shafting, 
ete,; finest shipping point on Lakes; no better 
point for manufacturing; at great sacrifice 

McCONNELL’S BUSINESS EXCHANGE, 

208 Superior street. [09] Cleveland, 0. 


WEBER & LIND SIGN WORKS. 
Artistic Signs. 


Cor. Ontario & Huron Strs., 
CLEVELAND, O. 
Show Cards; Silk Banners, Bunting, Flags and 


Streamers; Picture Painting; Carved Wood; 
etal, Glass and Cloth Signs. 03 


QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
Feb. 22d, 1887. Same can be apphed to the ordi- 
nary slide valve throttie governor. engine. con- 
verting the engine intoan Automatic Cut Off. Lt 
has had a praciical test on engines running 750 
revolutions per minute, and gives the best of re- 
suits. itis simple and strong in its construction 
and acura e ini sregulation. Address 
LEONahv & McCUY, 118 Liberty St., N. Y. 
Y3eow 2bt , 








Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U. 8. Patent Office. Kight years 
experience in Examining Corps. ‘ices moder- 
ate. Satisfaction guaranteed. Write or call for 


lars. 05 
34 Blackstone Building, CLEVELAND, VU. 





Furnace For Sale. 


G00D CHARCHOAL IRON FURNACE 
in Michigan. For egetieelare inquire of 


11 and 12 Wade Building, 
Cleveland, O. 


82-3t 
Wanted to Buy. 
A 20 or 2%” Power Wood Pianer. Address 
with price and ful! particulars “‘K.”’ care 
Iron Trade Keview, Cleveland. UV. tt 


Wanted. 
GOOD BUSINESS MAN with capital, to 
P take interest in a manufacturing yon bus- 
iness, 100 per cent. profit. Address J. G. J., 
care Iron Trade Keview. tf 


Public Sale. 


The undersigned will sell their Real Estate 
Machine Shop, Machinery, Tools. etc., to the 
highest bidder, at Public oo tg on Tuesday, Se,t. 
20th, atc2 P.M. ‘Terms Cas 
THE WARKEN TTRE- ESCAPE CO. 
Warren, VU. Aug. 30 1887. 3st 


Wanted, 


LL FOUNDRY MEN to know that the For- 
est Lity Machine Works, Cleveland, Uhio, 
manufacture all kinds of Wrought Iron Uhaplets 
and Chaplet Stems with threads under :he heads. 
Write to them for Price List and Liscounts. 


Important to Capitalists. 


FOR SALE: 
The Joseph Hall MachineW orks 


OSHAWA, ONT., 


Covering 140,000 superficial feet. with main 

buildings, brick, 24 and 3 storeis high, substan- 

tially built, and all the machinery, tools, dies, 

patterns and plant as. that originally cost 
over $: 

















ALSO FOR SALE 


Threshing Machines, Oshawa Mowers 
Portable Engines, Horse-Powers, Wate. 
Wheels, Machines in process of manufac- 
ture, parts of machines for repairs and 
unsold stock, the whole valued at over 
$50,000. 





The works are admirably equipped for doing 
a large agricult»ral implements, general ma- 
chinery or car works business. 


I will sell the whole ¢ 4/oc at a low price or in 
parts to suit purchasers, on liberal terms of 


payment. 
JOHN LIVINGSTONE, 


64t Trustee, 





The Journal of Science and Art 


Is a beautifully illustrated, popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural Hiscory, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of execllence. Every 
family in the land should take this interesting 
and instructive Journal. Price two dollars a 
year. Sample copies 25 cents Published at 
Cleveland, Ohio, by WINN BROS, & JUDSON. 
Send for sample copy. 13-24t 





Expiration Registers. 


Manuractrurers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription tothe Iron Trape 
Revikw, price $3.00 per year. 

Address, 


DAY & CAKTER, Publishers, 
Cleveland, Ohio. 





SUNIO 


ELECTROTY PE 


FOUNDRY. 





‘B29 SHERIFFS VELANDO 





Castings of all kinds, 


Send specifications for prices. gg. om 


Sharon Steel Casting Co., 
SHARON, PA,, 


Are ready to receive orders for prompt delivery for Steel 


from one pound up 


to fifteen tons 


All work guaranteed equal to any. 





SERIES. 
18mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Suspsect DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By Armstaong,C. E., 
pao. with an fssay on High Chimneys: by 

nzger 

ie PT pce Boiler Explosions: by Zerah Col- 

No" 3 ~Practical Duiquionet Retaining Walls; 
by Arthur Jacob, 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, Cc. E. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. Greenleaf. 
2d Edtion 

No. 6—On the Designing and Cosetrassion of 
Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Surcharged and Pigerent ha. of Re- 
taining Walls; By Jas. 8. Tate, C. E. 

No. 8—A Treatise on the compound Engine: by 
John Terabell, Jr. 2d Edition. With Additions 
by Prof. S . Robinson. 

No. ts Ry J C. William Siemens, D.C. L., 
to which 1s appended the Value of Artificial 
he as Compared With Coal; by John W ar- 
ma 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet, With Results of 
1 a ta Practice, by R. H. Buel, C. E. 2d Ed- 

io! 

No. 11—Theory of Arches; By Prof. W. Allan. 

at ee Theory of Voussoir Arches; by Prof. 

No. 13--Gases Met With in Coal Mines; B 

J.J. Atkinson 3d Edition. Revised. To whic 
‘A added The Action of Coal Ducts. by Ed. H. 
Williams, Jr., E. M. 

No. 14—Friction of Air in Mines; by J.J. At 
kinson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 
a vee eld, M. A 

oRowerace, and Sewage Utilization; by 

Brat W . H. Corfield 

No 19—Strenth ¢ Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 2—Bridge and Tunnel Centres; by John 


B. McMas Cc. 
No. a1 Satety. Valves; by Richard H. Buel.C. E. 
ams; by John B. Mc- 


No. 22—High Masonry 
Master. t 
No. 23—The Fa‘igue of Metals Under Repeated 
Strains, with various tables of popeits of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by 8S. ii Shreve. 
No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
ae ’s odontograph; by Prof S. W binson. 
25—Theory and calculations of Continuous 
NG ieee by Mansfield Merriman, ©. E. 
No. 26—Practical Treatise on the Properties of 
Coptinnens Brid igesi by Charles Bender. 
27—On Boiler Incrustation and €orrosion; by 
4 wan. 
No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 
No. 99—Injectors: Theory and U:e; translated 
from the French of M. n Pouchet 
No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman K ogers. 
No. 31—The Sanitary Condition of welling 
Stes ip Town and Country; by Goorge 





No. aging ie Making for Suspension Bridges, as 
exemplified in the construction of the Kast | 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 383— Mechanics of Ventilation; by — W.i 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 25—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. @. W. Plympton; 
3d edition. ‘ 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Surveying: its Dses, Meth- 
ods and Results; 8 Frank De Yeaux Carpenter 

No. ee tresses in Framed Bridges; 
by Prof. Wm. 

No. 39—A Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmisston of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No. 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Pref. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University 

He. 5 mg yacamed Wheels; by Prof. W. 'P. Trow- 


no "45—Thermodynamics; by Prof. H. T. Eddy. 

No. 46—Ice-making Machines; from the French 
of M. Le Doux. 

No. 47—Linkages: the Differ. nt Forms and Uses 
of Articulated Links; by J 1). C. DeRoos. 

No 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Sulid in a Fluid; by 
Thomas Craig. P 

No. 50—Dwelling Houses; their Sanitary Con- 
struction and Arrangements; by Prot. Wm. H. 
Corfield. , : 

No. 5i—The Telescope, its Cons‘ ruction, &c.; by 
Thomas Nolan. 

No. 69 tmasinas Piz Duentisine: translated from 
the French of Argand; by Prof. Hardy. 


The Van Nostrand Science’. 





No. 53—I nduction Coils: ho» made and how used; 
3d ealipe. 
No 54—Kinematics of Machinery; by Prof. Ken- 


No. 55—Sewer Gases; b e Varona. 
No. 56—The Actual yay Pressure. of Earth- 
work; by Benj. Baker, M. I re) 








nedy; with an lntreduetion. by Prof. Thurston, 


Th. Du Eoncel and Wm. Henry Preece; 2d 
$158 The Ventil fC 
— > entilati 1 ; 
Waitin a ee fon 2 oal Mines; by W. 
No. 59—Railroad Economics; or Notes, with 
Comments; by 8. W. Robinsen, € 
No. oo—rtren th of Wrovght-i -iron Bridge Mem- 
bers; b Robinson, C. EK. 
No. 61—Potable Water, and the Different Meth- 
ods of Detecting Impurities; by « has. W. 
nen, Th 
0. 62—The Theory of the Gas E ; > - 
sald Olerk. i e 3 ngine; by Du 
No ouse Drainage an Sanitary Plumb- 
nels Sa eA BS Monon 
°o. e  tro-Magnets; by u Moncel. 
No. Rocket Logarithms to Four Places 
cima!s. 
No. C6 Uxpamo Blestric Machinery; by Silva- 
nus P. Thompson 
No, 67—Hydraulic Tables; by P. J. Flynn, C. E. 
No. 68—Steam Heating; by Robert Briggs. 
No, 69—Chemical Problems; by Prof. Foye; 3d 
itio 
Ne 10--Baplosive Materials; by M. P. E. Ber- 
el ot 
No. 71—Dynamic Electricity; by John H - 
son, J, A. Schoolbred and &. Day, ee 
No. Ng ge Saree ing; 


ry Geo. J. 


_ echt, Prof. A Hardy, ohn B. McMaster 
Nowstah . Wal ne. b he A 

0.7 ic Alge ras on. tiie igeb f Al- 

gebraic Nurmbors: by Prof. W. Cai 8g san 


No. 74—Testing Machines; their History. Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo Eidibite 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Smeehie Proces- 

* ses; by Lieut. Jas. S. Pettit, U.S.A 

o. 77—Stadia Eurvaring: the theory “of Stadia 
Sieasorements; bp Ar ur Winslow. 
No. 7: 7+ he pogo. ngine Indicator, and its use; 


y 

No. 79—The ioe of the Earth; by Frank C. 
Roberts. C. E. 4 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 8l—Water Meters: Cc 
Accuracy, Delivery, etc. 
of the Worthington, Kennedy, Siemens and 
Hesse Metors; by Boss KE. Browne. 

No, 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton, 


No. &— Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. 

No. 84—Flow of Water i in Open Channels, Pipes, 
eee Sewers, etc.; with tables; by P. J. 

ynn 

No. 8:—The Luminiferous Ather: by Prof. D 
Volson Wood. 

No, 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
United States; by Prof. J.C. Foye. 

No. $7—Treatise on the Theory of ‘the Construe- 
Hon of - A eee Oblique Arches; by John L. 

ulley, C. E. 

No. 88—Beams and Girders. Presi = Formulas 

il 


parative Tests of 
Distinctive Features 


for their Resistance: by P. H 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties ane Analysis; by Lieut. John P. 
Wisser, U. 

No. W Rotary Wotton; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. yl— = leveling: 3 Porometrse. Trigonometric 
and Spirit; by Prof Baker. 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Sat) Kedwood, F. C. F. 

No. 93—Notes Embodying Recent Practice in 
the Sanita ry Drainage ot Buildings: with mem- 
oranda on the cost of Plumbing Work; by Wm. 
ig! Gerhard, C. E. 

No. $4—The Treatment of Sewage; by Dr. C. 
Mey mott Tidy. 


DAY & CARTER, 
CLEVELAND, 0. 


*,* Copies sent by mail on receipt of price. 





THE: 


PATTER N. 


GLOBE: PATT ERN-WORKS 


O.U.SHAFER 


NV VACR ata OF AL) 








BALL, & 
J Ry 
Nn, My 
ALLOWING ' 
FAVORABLE / V 
ADJUSTMENY 








7 
LATEST 


TRADE ) SYRAGUSE,N Y. 





Me. 57—Incandescent Electric’ tue ‘by Compte 











IMPROVEMENTS 
SOLD ci ee ey : 
BY THE 


Ft E.C.STEARNS 8.00. 





Hooks | 
Ausabl 
Putnan 
Burden 
R.1.H 

te 
Mule S! 


dis... 
N. ¥.E 


Am. Ice 
Baffalo 


Champi 
Family. 


Millers 


Eagle. ¢ 


Ames’ f 
Ames’ | 


Carriag 
ase, R 


Melting 
Melting 
Melting 
Melting 


Tubular 


Tubular 
Tubular 
Police. & 

$9.75.. 























Shutter | 
Shutter | 
Shutter | 
h lifts 
Sash lift: 
Sash lifts 
Sash pull 
h plat 
Tawer I 
Drawerp 
Drawer p 
Letter bo 
Letter bo 
Letter bo 
Thumb la 
Btrn doo 


Porcelain 
Wo Bs 
Dunlap’ 8 
Sammis’. 

Jennings’ 


Little gia 
Cotton Cl 


N ’ 
M cana : 


Masons’C 
Wire Clot 
20 $2.75 


Ring peav 
ing peayv 
Steel sock 
Mall. iron 
Cant hook 
Cant hook 
Cant hook 
Line’? fi 
Cant hook: 
finish.. 
Cant hook: 
Cant hook: 
and spik 
ike poles. 


ia doz,... 
Pike poles 


Pike "poles 
Set ing pol 
Swamp ho 


el. 
ces 


Silva- 
Cc. E. 
ye; 3d 
|. Ber- 
opkin- 


eo, J. 
Master 


of Al- 
r, Con- 
lectric 
namo- 
us P. 
> roces- 
Stadia 
ts use; 
ank C. 
es; by 
ests of 
satures 
ns and 


the use 
oulton, 


Henry 
Pipes, 

y PJ. 

rof. D 


rmina- 
in the 


nstruc- 
John L 


rinulas 
: 


facture 
‘ohn P. 


e Gyro- 


ometric 


Use; by 


ctice in 
.h mem- 
by Wm. 


Dr. C. 





RNS’ 


LENT 
SES. 


ITH 
usnion®? 


> J aws 
r FINISHED, 


THE 
$T 


ROVEMENTS, 
B 


¥ 
ARNS & Co. 
\GUSE, N.Y. 














IRON TRADE REVIEW. 




































































































































































































































































693 
Hooks and Byes—Brass.............-..-- ~ dis 60410410 | Landing blocks.........c0-cscessessesseeeeoeees doz $22 50 Rakes, | 8 
quares 
Horse Nails, oy eee MAE Foe Fan 00 | Ott Steel. annecs:boctrvntctn dis60£1010@70 Stoel and iron ....serues-seom dis 70410 75 
No. 10 9 8 7 6 ded ders. nn, Teena FOO | Mattenble enemas: dis 0&1L410@70 Nickel plat 
Ausable. ® fb...23 24 25 26 28 dis25&10t025410410 . ste Razors ry square and T bevels road ORO HEIL 10 
Putnam, ® fb..19 20 21 22 24 ...dis5 & 7to&&74&5 5 to 10 M, dis 30 Disston’s try squaro and T be dis 
Horse Shoes. / boot < Same ST : 2 % 5 _ Br Op — era 40 | Winterbottom’s try and miter... - dis $0k10 
ing ostenholme utcher.......0.... is Steel 
Ri oreo Sh yet ag eg en ab ace $4.00 i ing rafting Goes. 8 100, med., $10 00; i Jarge $12 00 Rivets. cai dis 40&10@5045 
” @ keg $4 00 GRPDEE<--n» Mallets. wie W te ® $30 00 Iron, Thousand, list October 1, 1886 .. . dis 55 Stocks and Dies. 
Mule as Bt EACOLY..eerceveccssssseeeeeee .. keg $5,00 Hick ory’. dis 20410@20410« Iron, Ordinar: a Cooper s Block and Carriage, TL 8 rs cntrevescociueisinonince echt —_ “ODS 5 
Hose, Rubber. Tick list  saebendes i is 55 | “* Lightining” serew vlate ............... 2 @30 
Sephtchet 5&1 Penfield E Block: Go. a a Avena ato Opppet. we) ~ Os was eORIO Stone. 
Ni. Belting & Backing Gov standard dis 60 liter sera dis 30@30810 hans Rods. dis 2542 | Hindostan, No. 1, 30; Axe, 3%o; Slips be 
Tee Poke Chisein, He, Mattocks. Stair Black Walnut............ ide @ doz po bay poanengannman +i 
Am. Ice Chisel Pol’d......% dos. $3.00, dis 20@2045 | Regular list... ........0« sibcheti dis 60&5@60410 =r Washita Stone —. ici ee 
Ice Cream Freezers, ES ere ae Barn door, Sargent’s list, .............. dis 60410410 Turkey Sling............cc..00cc-e00-: ween 51.00 1.54 
Buffalo champion, 8. 8. & Oo........dis 60&2@60&10 | Dixon’s (P. oy hey ey ova ne Q17.80 008,00 900 be ai 4 | Acme (Anti- Friction)... dis 55 | Lake Superior.. isi 3 santeoemn, ie tae 
Ice Tongs, Dees cane” - 6 18 Union barn door wee . «dis 70 take Favgrior Slips becevncet oevdhssatbeonbhpas WA 
nee anthenboincatensdeinner = daw 8400. die BE Each........ $50. $0 $75.00 $80.00 $225.00 —~ Pas Manufacturer’s list Aoes 5, 1887... bet - dis lo ® ib Te Fes stone... ouswnegcinmndoaian Cat wae Tan 
Jack Screws Woodruff’s (P S & W) per doz No 100 No 160 B anilie. .- saa inch n¥ tb 13} rkansas Stone Sr he sm ii 1.25@1,75 
* . o is 4 eeeee ‘hy Boa 
Millers Falls list — dis 50to50&5 Hale’s—Nos. 11 12 13 S - scbsoenbagenes me Fy and larger .. od oth ie 108 Buffalo zinc, 8. 8. & Co dis 50 
$27 $33 $45 dis 70@70&5 oo Y¥ &k Sea set ee ie: rib 11% Shoyels and Spades. 
Brass. 7 to 17 inches inclusive......... ..® Ib 20c. net. Mincing Knives, peracetic ap mnie om cate ee atte ate ot ae 
Reese > than Tf imehes. tb 20c. Rules, Ames’ list Nov 1 1485............. ...... discount 26 
Eee Hollow W Am. oe quality), ® gro, 1 blade, $7; 2 blades, $12; * Griffith’s black iron...................sceceseeeess dis 50410 
Enameled and Tea oe at ollow Ware | 3 blad es, $ SL  Seemgpenrempin en i discount 80£10@30410410 | Griffith’s solid cast steel R.R. goods dis 20 
— Lothrop’s ........ dis S0E10 Sad Iron. oman 
Eagle. cabinet, trunk and padlock...dis 33) and 2 | Smith’s, ® doz. single, $2 00; double, $3 7 From 4 to 10 lbs at factory...per 100 tbs *2.75@2.85 Jose oseph Dixon’ s........ Piece $6 00 dis 10 
Knives, 40@45 ERIN 1s icone sedosesstbbecbodscoued, ook Pdow$9 net | Gem .............ccccecccccecessecestGeeess 450 dis 10 
eS NCEE... din 95 | COWle® Hardware C0.....cscnes-enmdlis 50L10@60 | ScIE Henthes: Taliore: P dos 818net | Gold medal... @ gross 6 00 die 25 
Ames’ Shoe Knives............. dis 0@25 Money Drawers, Gleason’s Shield and Toilet. disooun t25 | ‘* Mirror’”’.........0.cccsss..::sseseseses @ gross 600 dis — 
Suche, D Os, ecanqcicid $18 @20 | Mrs. Potts’s Lroms, ..............ceseseeseesseseeneoee .. dis 40 | Lustro gross $475 net 
Molasses Gates. Enterprise Star Irons. ...discou nt 40 | Ruby......... ® gross $3 75 net 
Carriage. Japanned.............. ® gross 80c. dis 60410 Stebbins’ pat ... dig 70@70410 | Com. Fluter and Sad Iron... doz $15.discount 15 Rising Sun......... ® gross $5 50 net 
ases Rubber Tin.............ccccresseccsesscnsed dis 70&104&5 Stebbins’ cenuine ........0.--erersereeeees «+-- dis 663410 Sash Weights Dixon’s plumbago .......0....0. cue. seeserees Th 8c. net 
omnis mest Knobs. new list....... dis wwi@d04L10 ee sec yoo dis foto pn Sees eee ae $22 50@$25.00 | Boynton’s Noon Day, B gro, ............ceeeerers 00; 
EE WEE ION SERS e’s hard metal ......... ene! a yt ae ee fe et Trowejs. 
SPGRER NOG SEY UA. co nerevcenveensieink ot sosdsclienshtedbtebbibel Se TIN Dinanensersccanspeettiuitinsabebiveanbbtvonenailh, tse i aawe. 
cor Por. Por one ee ee ee 008 25 wean > ——— ii iigelo Disston’ joey wieegeeennne-e Gisooumt 45 | Lothrons’ Brick d Blsterag Mesto ine dis 26 
oor Por. Plate nseedntey 90@. O08 Bo 2050...0 crpgreqroprap qsnyniepego oo speieuaer dis O | Ser ee Oe Cth ee ee ee as ee eg tee emmeceneeennes “Ipsos newney ae 
i W.M. &C., Champion Regular... BE, per foot 26¢ | Disston’s Brick and Plastering... dis25 
‘ n” Ladles, a san | neve Bes... $7) 00 8 2, or 00 43610 oi yy -2 rt rat: hin Back......... Pft 29 c | Brade’s brick prea ib, dis 25 
elting, argent’ s.. eae is dis 60410410 | 4tKins circular ........ ROeRSOOREEe nee nnees ceceesseeneseneens acks, rads, pe 
ea are Nasle (wire). Atkins’ silver steel diamond X ouis........8 ft 750 re" 
Melting. Reading... genes waters die oki me SEL ae ails (wire) seoouso | Atkins” ; concave tooth. Dexter X cuts. 55e | New List, September 1. 1882. & Supplemeut Jan- 
Melting, P.S. & W ....... SPN HERE dis 354 Salem Standard Penny Nails, @keg card on a tattle pro 9 —— sae. 32e | 4 merican iron carpet tacks all kinds dis7! @i5& Ly 
At r «SRP Me |S 
Lanterns i $3 20@3 4¢king’ hollow back X cuts.. sk @22 | Stee Lg tacks ei ayn pe secede! aeENe 
Tubular No. 9..-ssese:se0og creo 9. 78 } per doz Nuts and Washers. Atkins’ shingle, mulay, drag, &e................. dis 45 | SVCSSe tron carpe , cee et ae 75 
Size of bolt in......... 4 5-16 76 4 % % 1 Saw Frames. Swedes pas Upholsterers” oaks beet 
Feber Lit Wire. No. 0 0. Wise i. Eacare veeeesecnane “8% iF ae ae Hw Be 38 White, Vermont......sccs-seccseesse-see ® gross $9@10 Tinned Swedes iron tacks ..........0....-..- Na 75&5 
Police. Small. $6.00; Med.. $7.25; Large. pray Sens area 7 5% 4m 4 Be Be 38 Red, polished & varnished ® doz $1.50, ...... Tinned Swedes iron peeeteserers’ Oe tacks T5@ 5&5 
EE EG Me eae EERE dis20@25 In lots less iess than 100 ths, @ tb haa le, 11 boxes Wiese" Gieniad Saw Sets, bi ad i ay apenas ates ener naenet ae 
Locks, Bolts, etc. add le to list Nut Crackers, Morrill Saw Bets No.1 $15. 00; i 3 and 4 $24.00 Copper Anishing and Gunk nails......... ...69 
( Nimiek & Brittan Manufacturing Co., Pitts- Table (H & Beckley M ‘£ seed dis 40 £10 | Cigar box nails ....... + 
able ( 7 ng ecKiey 0.) eee ccccce dis 40 k bl Finishing nails. . 
barf isoount Sheet No.8 [March 10, Yst6]. | Turner & Seymour Mls. Coser aro vio 19+ hiking, aijeataben ns Bon $08 ey nails and mine 
Site, Gi vanecebictenesssanctstoctbieuietetoese $2.40 per doz. oO ro “tol aie ns is Scales imp and lace t nogteneacnscerescnns 
oe . tinned.. 
Ho. 01 BveertnG pattems con ye es ' Govermment.....scccsseosssvaeeseee ive~-chiccb pol Pib8 c| Hatch, Counter, No. 171... doz $21.00 | Trunk and clout nails Be Pay hitr 
Door locks, knobs and latch dis 50&10 U.S. Navy........... eeeeeeservocevenenesess escecesensee @ tb ge Hatch, Tea, No. 161................... "..@ doz *6.75@7.00 | Tinned trunk and ciout nails................. 60&i045 
Escutcheons and keys ........ dis 50&10 Navy......... Gata vsstesthavessesanbehovenstad @ tb 6 Pnpartig be ay hechietiliikevor geansestbetieeeaas 4 mae nails cnweten Si 0 
in ! Oilers, ami urnbulls is 30@30£10 BE Bi ieccicentiinen dhvatsiexeueremescenieaztrad 0 
Fase een padlock keys. —_ - . Zinc and Tin.......coc.-cccooses . dis65&10@70 | Scale Beau. List of January 12. 1882 Common and patent brads .................. 60410410 
Bell pulls,mineral, porcelain and je dis 40 Brass and Copper............-0s# dis 50£10@5uk 10&5 dis 50£19@50£10&5 _ Tinned capped trunk nails ................cccserenseseeees 60 
Bell pulls, bronze plated........-.:.00. «+. ..dis 40 Malleable Clasamer’ s), No.1, $3.00; No. 2, $4.00; Scrapers. Tinware, 
Bell pulls, Egyptian bronze ...............--0+00 dis 40 No. 3, $4.40 B dod...........ecerereenenns dis 10@ 1010 | Adjustable Box Scraper (S. R. & L. Co.) 
Bell pulls, genuine bronze.................cccescoee: dis 50 Wachiee, Berges | DR agentes is #0410 | Stamped, Japaned & Pieced, list Jan. 20. 1887,..... 
Lever bell pulls, genuine | DEONBO...cccoccess encase dis 55 WN. Y. Bel & Packing C Box, ge | IE Ee, P doz $4.00, dis 1O | ——-=-++++-serreerseseeeevenseseeees dis 75 @ 75410 pe. 
ey ine Seagate: se dsaceuesves od a AG 5 Fa —-- “apatagey.. | ek ithe ree dis 504 Tobdacco Cutters. 
Se NI on ccaccun svecosamtnnebebeehl is D : : 4 
Butts, Kgyptian bronzed......... s......ccssss iin... Stanley R. & L. Co's Vernished Handles gisesaig | ©° ree Mts. Cor Champlon).....dle A 2@e 
Store door locks and latches... dis 60 ki ‘ Traps. 
> handl 4 eee PON SaisiccccenentacehesisbGbiticccsoescel Stanley R. & L. Co.’s Black Handles......dis 60410 ; 
: pore docs an ~~ pe ‘irons. ai 4 Sets Interchangeable................ P doz $38.00 dis 25 + pe geal pearance st dis 35@40 
shutter oo front en “ane is oO Faber’s Carpenters’ crews, y Serius waies tT ieee 
Shutter hinges, Egyptian bronzed... dis 75 Faber’s Round Gilt... Wood Screws—List Je an nw. ae. be 6 my eee wross 
Shutter flaps, bronze plated.................. "...dis 69 Dixon's Lead............ ee Flat head iron... Ss are: ee ee 
Shutter flaps, Egyptian bronzed... dis 60 Dixon’s Lumber......1........scsseeseeee Round head iron.. 23 © | Wollensak’s Patent........cccec-sececesccocscocececee dis 50 
Parliament butts, genuine bronze. “dis 60 Dixon’s Carpenter’s........0.........cecceseessnnes Flat head brass. “tS Swine. BC. PB. 
Parliament butts, bronze plated...... dis 75 Picks, Round head brass....................seeseeeees é = Flax T and ib B 
Parliament butts, Egyptian bronzed dis75 Railroad, 5 to 6 Ibs...............$12dis 6045@60410 | Flat head bronze .. me | No. 4 ax Twine, pend 4 a: a 
Flush bolts genuine bronze Beicreat dis 60 w « 6 t07 Ibs... ~ $13 dis 0045@6410 | Round head bromse. --...-...ssv.es-erroerenvens 60) BS | NO. and “4 
Flush bolts, bronze plated..... dis 75 tb cticigie Rredie Machine, flat head, irom.........c.ccssssscsccess- ax ia 55 a, b and 4 ite 
Flush bolts, Egyptian bronzed... --dis 75 % doz - ; 65c. net Machine, round head, irom ss. anne No. 264 og Panwa | y 4 laeas we ibe 
Shutter knobs, genuine bronze.................... dis 60 Si a Tldsne cae 2 mas Bench and hs Chalk Line, Cotton, 4 th Balls... seerere ee BBC 
Shutter knobs, bronze plated... , dis 70 own -_ Bench, 1700 -.-vevwvesseveone noosa 1 ~ geaneametrened Beenn Hine. Linen, v4 > Ball Se 
Shutter knobs, Egyptian bronzed ............. dis 60 Brass head, Sargent’s list........ } dis | Benen, wood, beech, per dosen $2.25..0.rnsseanc td Hemp, 4g and te ss Us (Spring Twine) 12 
Shutter bars, genuine bronee................. dis 60 Sew | Bench, wood, HickOry.........-.c--+-s2-sseeesrseees 20 & 10 12 
Shutter bars, bronze plated .. <.dis 70 p aesthang Shey cometh meaemeoren Sou | Hand. ‘wood. pbichecdiaedigeacessseie te . 25.410@ 2541045 SPiv We 4 tb als , apeiaeaners vee ll 
nzed . : orcelain gent’slis is.. eooccesecoes AE OT CORCD.......cccrcessccesse--ecceres is 6634@70 n Wrapping. eile tO M..... ....4.54... 5@ be 
yy me, Exyp tian bronted «cnn it z Porcelain head, combination list..........dis 4010 Coach, patent gimlet yaat.. ere es 663: sO66%5k5 Vises. 
Sash lifts, bronze plated.............cc0 ceseseeseees dis 70 Plane trons. sesteneneeserenensee Solid box pogdlionishe: .. 504 104 5@ 60 
Egyp nzed. : am i di Hand rail, Sargent’ Oy ee eR lacey Biren ABs aie, 0 ett i + 
Rese eet and Sioa Gaited bronze. rome at ‘> and N1 rs. rics | Hand rail, Humason, Beckiey & Co.’s70& 1 ¥ ee i sa geuueds Hamel diegoant 3 
h plates, genuine BrOMse..-vnes neocon dis 60 | Button’s Patent ......00.....:se00 pee .dis 30&10@40 | Hand rail, Am “se oar in <7 eme | . ™18 OEE Rass ence egrets ic anak an 
rawer pull genuine bronze.. as * aw Tools aw Filers, Wentworth’s ........ Vepsatahdh ovens is20, 
Drawer pulls. bronze plated ... eoeeseeeeene DIR 7A MNo.2 Bin octaba Sj f Nippers, Atkins’ patent.. sapobttan ...B doz sets $6 00 | Saw filers, Stearn’s ........ teenalithe. Stabe selon. Bors 34% 410 
Drawer eats. Savetes bead rosesteseneesnes: ans od Page Seniitoas toes aah f one dis 2 mki0@ss%,| “Shears, Washer Cutters. 
pron! M4 x — ee a  epaeadestemnaaeee is 00 60 | | Gas I Pliers... Sc tki Nnenste ...dis 60 | American(Cast) Iron.............. dis75£10@754£10 & 5 | Smith’s Patent .. ten Y . dis 20410410 
Preven hor Dd ‘ oe Reroti Pp +4" - eS | P. e. & W. Cast Steel .. za .dis 50 Pruning .. -.5ee pranag © moons sone hens Johnson’s.. P doz $11 00, dis 33% 
Thumb ve Poe Eey ms hay emo ag + | P.S. & W. Tinners’ Cutting Nippers aint | Barnard’s I Lamp Trimmers... = ef Penny’s...... * don Pol. id st aoe dis 55 
hee } per cent. dis inners posta is 204 guvievee's. ¥.. oes doz 00, dis 60410 
Btrn door locks soseusasesenenensesenenananennse senses dis 338 | Plumbs and Levels. | Heinsch’s List, Dec. 1881.................. - dis 60 £1045 | Bonney’s.. ja iBiceite ..dis 30410 
Pecetitip ae ee ee | Standard list.............ccscssese0e dis 70s10@ 7081010 0| Heinsch’s Tailor’s Shears............... 18 33% Well Wheels. 
waeet aip lined................-0++ % ap 96 00. demi | pee Bo seeeseseentneneneennaeninaaaa Seroll Saws. $3 in., $2.00; 10 in., $2.59; 12 in., $3.25 
Dunlap’ Oya eee Pe ERRNO FP “Oden $3 75. die 2 | peek et jovals... ..dis ‘diver 1010 Lester, coplete, $10.00........06...seesseecesssenees dis 2 Wire. New List Jan,18,1884 
Sammia’......No. 1. $5 “$18 ® doz dis2&10|- is’ imelimometers........---....cecssssseneee £10 | Rogers, complete, $4.00. ...........-ssecnsereeeeserens is 25 | Brass and Copper.........+000:-+«:- discount 25@2645 
venataantt Star” ¥ sath ce es F = $2.50 Post Hole and Tree Augers, Sheaves. Bright and ‘annealed. Nos. 0 Ors dis7&5@72% 
Jenn’s Nos 1. Wie iii: 3 2, $8.8; "gh s0 dis’ | Fletcher Post Hole Avgers .-'® don $98.00, doe ao | Sliding Door R. & B. tistDeo 18, 1885... dis Siaz| Nes Br 36 aearatte 
Little giant... . dis 50@50&5 | Eureka Diggers.................- ® dos. I. $16.00 e 217.00 | Sliding Door, PorrtRollen iicidela’en ae Goppered Nee. oe bens + aed list jx oanticwee 
NUE cincncGenasnssdceccarkasinconatansild . Ne ted | eggs aivant os. U to 1 
Cotton Chall... Laer dis 55 | Vaughan’s Licliow Zube Post Hole... 4.0 00 | Sliding Door, Russell’s Anti-FrietionDee. “diveo ued Tinned market Nos. 0 t0 18... nnn dis 95 
ilver Lake, Braided. N 8, 0. $6. 00; No. ‘% $6.50: 0 Sliding Door. Moore’s Anti- Frieti ee ee dis JAB BUCO] ...crccesccccccecesscerencccsceeeeeees oe ee eee os 
No. 2, $7.00; No. 3, $7.50 ® gross .............. dis 25 | Pate Potato Parers. Sliding Shutter. R. &. &. list......... oa 7 slo? Tisved Byom hag mene cheb "rng divine 
Masons’ Linen, No. 34, $1.50; ne. 4. $2.00; lA ite Combinati ~-se-¥ dos $5.00@ 85,50 Sliding Shutter, Sargent’ : That. coeceiie is 60410 memes Nee te 10 to 14 WME Ses ¥ dis 70 
No. 4%, $2.50 | n‘rim Com ination.. eereesceccccccecsecoececcos e Sliding Shutter, Reading | es ay dis 60410410 | & 4 Wi a” a 6 00.6 th dis: 
Ms ire thea. 8 OS PSR ea Bib een itt dis 45 | Hoosier .. era a ame ~® dos $13.50 | Moore’s Anti-Friction.....-.....0.... New list, dis 60 ewes Senne sis I agree aan 
‘ire lethes, 0 18, $3.75; No 19, $8. 2; 1 No. ee run ng ooks and ‘Shears, vase 
; - | Disston’s Combined Pruning Hook and Saw L. & I. J. Whit Uaip Teste, dis 20 & Coe’s genuine, cash in 1 days... . 5&3 
"‘Sidioee Tools, doz $18.00... 1s 20410 | -d. MLO. .seessevessenssanrnesceserenenenes is 5 | Girard Standard......... discount 70410 
Ring peavies, “ Blue Line” finish. Diaston’ 8 Pruning Hook...’ "@ doz $12.00 dis adel a Shovels and Tongs. A ricaltars! Ganslbctlcebaedl _..discount 804 bas ty es 
| Be Lee o.’8s Pruner.. en ae ee dis 60£10@6041 MOCDADICS «..-..r0rnes sseerereernereneavenenes di 
| Pruning Shears .................00 --® doz 3.75@$4.00 net Breas Head EE SR e eet Bok Odie amr sane ra malleable... +e rT eer oe 
| Pulleys Sievers oes’ pattern, ma 
8 doz $16 00 | Hot House ............ceccecescsseeceecees discount 60410 “ Coes’ pattern, wrought "dis 80d 10@80& 1085 
K ar ea a ieee Coapmness im = dos $14 00 | | gapanned Screw.. Goeuent rao Batale motels, B. 6. 8 & Co.. new duos: “gin MRS 
ant hook’s mall. socket clasp, ue TASS SCTOW.....ccocrecscseeeressccsoereseseses iscount ‘. TINNERS’ STOCK. 
Line” finish. ..B doz $16 00 | Japanned Side..................ess.... d t 6634410 Slates, 
Can it hooks, mall, socket clasp, common 3 “8 ‘a Japanned Clothes Line................. Sccomt 60410 | School, by case.. . dis 0£5@5v£10 " eg Fin. wer Ib.2434@24% 
inis : s an Shar as eeeeneeeewenens 
Cant hooks, clip clasp, “fine Line” fin.. Radon $14 | Cistern, best ma dieser § 50@10860 | Lron.......+.s0r0ee: vue — dis 45 | Straits - ee 
vant hooks, clip clasp. common finish ..@ doz $12 Pitcher spout, best onion ais gidinoanionae | EE FREER OEE ED MR ai Mle dis 30 aaron - ow 
Pie Lents oes f ft., $1500; 8 ft., $2000 | Pitcher spout. cheaper goods... dis T0&5@70£1045 Spoke Trimmers. fn 
. . Fe Panches, lB ; % 
; 12 ft. 14 ft. IRft. IR ft. 2 ft. OIG Ba. cknthocacsinatioveettesertticel. ® doz $10.% dis 5 | American, cash, ® Bb... seoree 474@50 
D deg si AO $12 KO $1450 $1750 $2150 Saddlers’ or Drive.....8 doz. good quality. OORe | | Stearns’. enee ene. .-.'B doz $9.00 dis 20410 “17 Charcoal Tin ‘Plate. “= 
Pike poles, pike cals a | Bemis & Call Co.’s Cast Steel Drive......... Spoons. IC 12x12 225 sheets... vesvssseseeenee $500@6 8716 
n° oe 000 Su ™ $1300 $1600 $2000 | sere & Call Co.’s 0 Bocingteld Soret bade Sa | Bastin GPC sovecccsencitgindcntneleinns [X 14x20 112 MIR ilies ccccisineiaa 6 00@9 37% 
ike poles, not iroue 9 " , Tinners... fake doz. $1. a mie 58 Britannia... “disébkib@ooRION IC DC 1234x17 100 sheets.................s.000008 5 00@5 75 
Bottnua amare i to 00 $F 4 $12 00 $16 00 | “Rails, Ww. Rog ers Mfg Co. dis 0&1 Re CEMRED ind catbsin' so bsosnnettavemhgnaee 6 5 
potitag re 0% ol dhesa sed e . Sliding Door, Wrought Brass...® tb 35c dis 20@25| H & E Sliver Co. Steel Silver Plated, teas $15.06 | IC 10x14 225 sheets....................% box 5 R74 
P hooks .. .-® doz $1800 Sliding Door, Iron, Painted 7 foot 4c dis 2041045} Tables $30,00.....,.....,.00 oceetelaaboceecs is O@50410 | TC 20x28 112 sheets....corereevevererverereel0 2@14 io 
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TRAVELER'S RECISTER. 
Standard Time. 








[RON TRADE REVIEW. 








|WHEELING & LAKE ERIE 


11ME TABLE—IN EFFECT SEPT. 4, 1887. 
Central Standard Time. 


















































ffect May 15, 7:30 p. m. 
N.Y s St. L.R’y—"The | Nickel Plate.” - EASTWARD. No.5. | No, 7. |No, 9.*|No. 1.° 
eter DEPA 
Weim wee | eRe a a FOP er 
eS See ” 9 218 6 08 
‘ 40 4 m 54am 
ARRIVE. DEPART. : °3 73 HE £000 eb 
; Pasengerccc 4 BD mm 4 ) -t- | 958 305 701 3 10am 
as Pia Re iB 8 [ta 
ei i ‘Accommodation departs 7:40 a. c 1158 505 8 55PM 447, 
rrvi m) 535 5 15. 
“ee Accommodation departs 6:24 a. m., 9:10 aa - 84 700° 700 
Bre , 
wes ty be daly, except Sunday. 12 6% 743 742 
: ARRIVE. OBPART. 215 | 720 8 45 8 4 
New York Express............ 1255p m 7 42am) sg.) 3 40 te 9 5 938 
Now York Express . SS 68pm 1210pm ville "| 348 753 940 9 40 
Alliance Accommodation... 935 am 4 1° pm war| 256ru | 8 00rm | 950am |_9 50am 
pevenee a 5 am *il 4-4 Canal = SiS Pul T S0rm | | 
Right Accommodation... 3170m 140 New Vomerst’n| 428 | 6 30 am)... one 
sin leaving at 12:10 p.m. has Pullman 4 ridge....... 5 2 UE ©) Liddeatcdheth Fassneeeqross 
r from Cleveland to New York, arriv- acksburg ...... ‘3 : s tapihoessabomitenmttion 
fs in’ ph oT. next morning. etta........ar! $10 PMil0 154M | .........0.1....0.00000- 
agin N all other trains daily except Sunday. | wronwarRp | No. 6. | No.8, | No. 4. |No. 2° 
ee eeenanar Pan tanais oats 
C., A. & C. Ry. Co. ARRIVE. DEPART. | Marietta ......lv) 650 am)12 15 PM)... |e 
Al iy Gol: I. 2 Cin. * or” 640pm 81023 m/| Macksburg...... ¥ ae 
nowt GREER EE ight Cam 80pm New Comerst’n|1050 | 400 |: 
Akron & Golumbus Ex Exp... inonet 1255pm 1210p m/| Vanal Dover....|11324m\ 4 40pm |. 
Akron & Orrville Accom...... 93am ee version danke ats +t ed 635 
The § p. m. train rans ni I trai s | Sherrodsville...|11 40 410 6 53 
a penny he ol attach a All other train New Cumber!’d h ie 42 101 
New York, Pennsylvania and Ohio. ey Junc.. PM eo ages! 
AuRIVE, DEA. Me | 880 ei fo 
eb EERE, $8am asehnabiies 
Box t P'S pices, Bxpress.°10 55 a m %S O00 m 14 | 6a" | 858 | 
ze g Rs ~¥ 6 40am/¢ 218 (702 (92 | 5304m 
Pittsbureh ixpross.-.---.~ 16 25 pm “30 | 743 1915 | S30 
Mahoning div. cen Bitte Local Wass 407 | 835 [1137 | 735 
ing Val Accom..........- heen 4% (915 (|1155 | 751 
ttsburgn Express..........-- g3:52 Pm 439 | 929 (1210Pm) 8 06 
NETL Fully except Bunday. t Dally oe or | $90 |. liees | 845 
* Daily, Toledo..........ar) 615 pu'l0 45* | 160 pul 9 40am 


Slyria Accom........- @ WE dale 


ce 
com usky........- +10 06am 10 ibam 
= eee ccom.,.... 110 am 10 15am 


P 
. 9 @om 10 0pm 
Conneaut Accom........-. soveseseeeeeee T4 25D mM 
TRAINS GOING WEST. from Kast. Depart 


est. 
he “a, Feat Limited Ex..... *12 15am 12 bam 
0.23, 


2 bam 
ee Mam {5 3am 


Be: Gere 
112 Spm 3 Wpm 


as 
te Rae  *10 0am *10 55am 
Nod bi Poo. via N ork % 15pm *%6 pm 


cidestabeddakes 5 3am 


= *Daily. tDaily except Sune 


wy ew Mos New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 





























No. 27|No. 25/ Huron Divis’n.|No. 26 No. 24 


Lae SP Sa H 39am) Ar.. Huron Lv} 1 15pm)............ 
copabviidedio 912 |Friese Landing; 130 
9 00 lan 





.» Norwalk... Lv 210\Lv 730 
8 15am'...Monroeville.) 230pm! 8 10am 














* Daily. 
No. 23 leaves Norwalk 6:05a. m. arrives Milan 
6:30 a. m . 24 Esenres Milan 6:45 a. m., arrives 

Norwalk 7:05 

This road is now open through from Toled« to 
Bowerston, ake ith the Pennsylvania 
System for all points t. 

THROUGH CAR SERVICE. 

Between Toledo, Cambridge and Marietta. 
and Bowerston. 
and RY Youngstowa and 


tts 
* Chicago, Akron. Youngstown and Pitts- 


urg: 
M. D. WOODFORD», JAMES M. HALL 
Gen’! Manages Gen’! Pass. 












Scioto Valley Railway 


TIME TABLE. 
In effect Aug. 8, 1886. 

THE SHORT LINE TO ALL POINTS 
North and er East and Southeast, West 
and Northwest. 

TRAINS GOING SOUTH 



































J Vly 1, 13687 


P Wayne, Giant Loui 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MSSrWineT® 13 


Fort Wayne and Indianapolis 
Than any other Route. 
22), 


22 MNS oBNRETE® 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
INo chanve of Cars 
——BETW EEN— 
Cincinnati and Fort Wayne, 


Via White Water Railroad. 


All trains arrive and depart from Central 
Union Passenger Station incinnati, Corner 
Third Street and Central Avenue, 





DIRECT CONNECTION 


At Fort Wayne with L. S. & *. ~ vues for all 
points North and E. 
—_—oC 


Ask for Tickets 
pa, a 


iM, Warne, Cincinnati & Louisville Railroad, 


For sale b 2 A nts of connecting lines, 
EAST, ORTH AND SOUTH. 


w.w. WORTHINGTON. ROBT, F. KINNAIRD. 
Gen’ 2. *] ket A 
FORT WAYNE, IND. ee” 


New York, Lake Erie & 
Western R. R. 


COMMENCING 








—THE NEW— 
Lake Erie & Western R. R., 


Lessee New York, Penn. & Ohio R. R. 


—WILL PLACE ON SALE— 


THOUSAND MILE TICKETS 


good one year from date of issue, at the rate of 


$20.00. 


These tickets will be accepted f not 
only on all divisions of the ve ?. £0.R.R, 
but also over the entire “Erie” system, in ‘like 
manner. Mileage tickets issued hy the “Erie’’ 
will be accepted over the N. Y., P. & O. R. R. 
Their use will not be contined to one person only, 
but when issued to the heawof a family, will be 
good for any members -hereof, or for the entire 
family when traveling together; and when issued 
to business hou-es or firms, they can be used by 
any one member or representative thereof trav- 
ane at their expense, but on'y by one person at 
a time. 

All mileage books purchased previous to July 
Ist wi l be accepted for passage over the entire 
**Krie’’ system. 

















11:35 Tee OFT arrives Grand Central Depot, New STATIONS. No. 2. | No. 4. ) No. 6. 
rmation as to trains and con- | Columbus............Lv) 7 00 a.m|11 25 a.m 5 30 p.m 
or furehor inform Union Ticket Office. corner | Valley Crossing... | 722 ** /11 47 * | 552° 
Bonk & Superior-sts., under Mercantile Bank. | Lockbo 734 <1 58 «| 608 « 
M.E.GAUL. | A. J. SMITH. |.» | Cirelevil $12 «ig | eae « 
City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. K 834 “ [1254 “| 704“ 
Cleveland and Canton Railroad. Chillicothe s " : * 50 ° 
Arrive. Canto. Mheerederitio and Coshocton Waverly. 950 : 220 - 8 38 * 
Kent —°7 b0a.m.., °7 16 p. Bis h » . : 3% * | 852 “ 
rd—°7:50 a.m.. 1:05 p.m., 7 ¥ p.m. _| Lucasvilie oe ise - 2% ° 
peer Sher’dsville & Cosh’t’n—7:00 a.m. and) pveclersburg...... 1122 ("| $57 f {i012 © 
3:10 p.m Hanging R: 1154 * | 429 ** (1044 ** 
d *8:36 p « cry “ 
Kent 8 a.m. an4:45 p.m, 11:10 a.m., 5:45 p.m. i ae oe it “ ne “ 
Ne -\-4 Miles Avenue—6:12 a.m. 2:00 Ag 1243 p.m 5 20 p.m'tl 3s p.m 
D. hy abe ed with* run daily. All others Trains 98. Zand 4 daily, except Sunday, 
doty eaerhs 1 ae opvosit Huron street | Train No. 6 takes supper at Chillicothe. 
Valley Raliway. ARRIVE. . _TRAINS GUING NORTH. 
From Akron svabanesengnes — STATIONS. No.1. | No.3. | No.5. 
F . Ashland .............. Lv! 246 8 47 \. 
9 ee aantdningstanein minqone Petersburg ........... gi | 9i7 = 
an Valley Junction fronton . ue | 898 * 1998 “ 
Hanging Rock .... | 336 “* | 938 sal 


Valley Junc. and interme, points... 75%a m 
od Valley June. and interme. pesnss.. "12 20 pm 
For Canton and intermediate points .... 400 p m 


Roe ao casks nsobapnabdes sepeebeodane 745pm 
4 to depot, South Water Street. 


Cleveland, Lorain and Wheelina. 
DEPART. ARRIVE. 
Wheeli 
Ubrichsviile 


J. = Avalan & Ten 


4.00pm 9 Vem 





of every de- 
scription. 





Wateioront Horse Clothir ng 


10 and 12 Woodward Ave., [92-ly] ver ny aT “MICH, 





5 
5 
6 
© 
346 °° |949 * 16 
406 ** 11010 * 16 
|} 412 ** |1016 “* | 6 
427 * 11082 * | 7 
449° |1056 “ | 7 
7 

8 

8 

a 

9 

9 

0 

0 

0 
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Lucasville... Sesoveccouee e 
"yl ae 58 °* in * 
PEO cccccaceveceses 518 ** /1130 “ se 
W averly...... 62 * Da * “ 
haron ..... 540 ** {1153 * . 
Chillicothe . 635 *“* (1255 p.m ws 
ton .. 7 03 ct) 1 26 itd “« 
Cire eville... 7>* |} @: - 
| aa 1” °-i4m * & ee 
ockbourne ......... soe °* is * » sea 
Valley Crossing... | 818 * | 238 “ |1055 * 
Colurabus............ Ar| 840 a.m! 3 00 p.m 1117 p.m 





~ ‘Train No. 1 daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to al pat emo points in the Uni States and 
papeds. aia be pound at the following Ctstt ns: 

»_Cireteville, ° 
yh eset f Portsmouth, Bo age We > > ee 


For further information relative to rates, co 
nections and through time. call on your Mieke, 
JKC" ty ers J. ROBINSON 
in’) Pease, & E Ficket Ag’t. Cola Mie. 








The Picturesaue Lehigh 
Vallev Route. 


Three through trains with Pullman cars at- 
ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. m. 4:10 and 7:45 p. u., Buffalo 9:00 
a. M. and 4:40 and 10:00 Pp. m., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road hed 
and unrivaled equipment, all combine to make 
she LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
to passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 


NewYork, Penn. s OhioRailroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 
_——@———— 


New York, Boston and the East, 


—_—_2 
THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 
—————_oe—_— 
Uhange of time goes into effect May 22, 1887. 


Central, or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

ntil further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 

















Depart. 

No. 62, Mahoning Valley Accommo.....+ 640 a m 
No. 72, Ni ress, #8 2am 
No, 72, Fast Pittsburgh Express *8235am 
No. 64, Fast New York Express.. *300pm 
No. ri Pittsburgh Pie one *30pm 
No. 66, a fo Accommo .....* 430 p m 
No. 66, Pittsburgh Local..............00.00++ + 430pm 
No. 68, Pi ngeen pzpress pasaetpilansieeseny 1110p m 
No. 68, New York --t11 10 p m 
No. 70, Pittsburgh ore Express... petal *1140a m 

Arrive. 

No. 61, New York Express.................... +5383am 
No. 61, Pittsburgh Express.................. +538am 
No. 65, Fast New York Express............ 10558 m 
No. 65. Pittsburgh Express,.................. *1055am 
No. 67, Pittsburgh Express 120 pm@ 
No. > New York Express... 800nm 
No. 69, Pittsburgh Express ... 66pm 
No. 77. Youngstown Loca: 80am 





No. 13, Erie xpress, carrying express 
matter only, from all points 
East and South-east. carries 

no passengers (except Monday) +120 pm 


*Daily .t Daily, except Sunday. 


aa This i ie the only ro route by which Sets peetenasts 
can reach Corry, Elmira, Binghampton ew 
York City and talenwctlate’ points withou 
change. One change to Boston and New Englan 
cities. 

Baggage checked through to all points East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P.& O. Railroad Water 
street and Viaduct, Cleveland. Ship. by Erie 
Express. 
L. P. FARMER, Gen’! Pass. Agent, 
New York. 


A. E. CLARK, Ass’t Gen’! Pass. Agent, 
Cleveland, O. 


J. R. SHALER, General ceo Gleveland 


land, 0. 
M. L. FOUTS, Passenger A 
141 Superior Street, W deli tees 
Cleveland, 0. 





Cleveland & Marietta R. R. 


New Th h Line Between the Ohio River 
‘coir the Great Lakes. 


The popular line to Chicago, St. Paul, Milwau- 
inneapolis, and all pag in the Great 
Wesker. irect connection for the Pennsy!l- 
vania Oil Fields ona all points East and South- 
east. December 5, 1886. 





GOING NORTH. GOING SOUTH. 
































No.2. | No.4. | STATIONS. | No.3. | No.1. 
6 50 ami!2 15 ew |Iv..Marietta..ar| 8 10 pm}1015 am 
732 |1255_s.....Whipple...... 72) 934 
742 gee See Warner...... 719 9 24 
755 Yo a RM chbas 4 704 911 
8 04 12€ |... Maeksbure...| 656 903 
813 134 |k...Dexter City...) 648 855 
8 35 156 |--,-Caldwell RoE. 6 26 8 30 
8 45 205 | ..Belle vena 616 8 21 
9 08 227 =|. Pt. Pleasant...| 552 758 
920 | 240 |.....Byesville..../540 | 745 
9 40 255 Cambri 5 25 7 30 
10 05 325 Kimbolton .. | 458 703 
10 40 400 N. Comerstown| 4 28 6 30 
11-12aM) 4 22pm)..Phillipsburg..| 402 610 
1132 | 440 “Canal Dover.| 3 42 5 52 
1150 | 500 .. Valley Junc...| 3 20 5 30 
12 52 pm) 8 13 amM)...... Canton....... 228 8 02 pu 
149 {910 i...... Akron........ 132 705 
300 10 30 ... Cleveland.....;12 20 5 45 
123 | 533 pm)....Massillon ...| 123 pm) 545 
fe Bao fe hee Creston...... 1152 438 
410 | 823 Norwalk...... 1013 258 
ES ROSS: A. Toledo........ 745 12 38 
12 05 455 ..«Coshocton....| 150 Pm }............ 
205 655 ... Lanesville ...|1150 am)........... 
125 610 seoeee NOWOPEK, ....|12 45 Pa] ......000... 
220 710 -— Selegnnes,... 11 45 aM}......0..... 
> ee ee ~- Uninet ee REE 
ataamtecald 7 05 ..Chicago......| 8 30 PM} ............ 
Sire? “Rieubenvtiie.. 152 12 47 pu 
<< 2 een ... Pittsburgh... '12 05 1115 am 
No. 8. 
Leave a ERE 300 PM 
iabeabeasessinn HiPple.....ercsreeesserererensererees | 3 BE 
ORR ER CR 410 
aS ibcoebimeadaniate’ _. SA yeeennceseenes vesecseoens | 4 98 
cekshoaasonnin ..Macksburg... pconsinashanesesh |: Aa 
Ah. ‘Dexter City... 454 
eee eee - 5 30 
5 45 
6 26 
6 43 
7 00 








Through coaches on trains Nos. 2 and 3, be- 
tween Marietta. Toledo and Cleveland. 

Church train leaves Cambridge, Sund euly, 
at 7:30 a. m.,andarrives at Mariett at 10:10 a 
m.; returning leaves Marietta at 2:00 p. m., ar- 
riving at Cambridge at 4:40 p. m. 





gers on lines using Bituminous Coal. 
E. B. BYINGTON, 


Gen’l Pass. Agent. Mauch Chunk, Pa | 


A. T. WIKOFF, F. G. JEWETT, 
President. Gen. Pass. Agt- 
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BEST BOILER FURNACE 


In THE WORLD. 
Send tor our Pamphlet. 


Brightman Stoker Co., 
72 CLEVELAND, VHIO. 





Beaver Valley Gas Furnace 





5 _ FOR WELDING 
Chain Railroad Car Links, Picks, Mattocks, 
Axes,etec. Also heating Iron for Heading Ma 
chines, Rivet Machines, Brailey Hammers, etc.; 
can be made any size. For particulars address _ 


BEAVER VALLEY GAS FURNAGE CO., 


Box 599. (44, NEW BRIGHTON, PA. 
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THE LIGHT RUNNING 














SEWING MACHINE 


SIMPLE 


STRONG 
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LY SEWING MACHINE 


THAT GIVES 


PERFECT SATISFACTION 


TLHAS NO EQUAL } 


eevee ARULAR 


























SEWING MACHINE CO 


ORANGE MASS. 
30 UNION SQ.N-Y. CHICAGO ILL. 
q ST.LOUIS MO.ATLANTA GA. >| | 
__-—_J FOR SALE BY F— _ __| 














WWEST’S 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and original rules for 
btaining good, sound. cloan castings» and 
giving detailed description for mak- 
ing moulds requiring skill and 
experiences. 

Iso containing a practical treatise upon the 
construction of cranes and cupolas and the 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry foreman, 
member of the American Society of Mechan 
ical Engineers, and of the Civil Engineers’ 
Club of Cleveland, Ohio. 


1i2zmo. Oloth, $2,50. 


fully illustrated and with complete index. 
Will be mailod, prepaid, on receipt 








of the price. 


On receipt of $3.00 we will send the above 
by-.« 1nd the Iron Trape Review for one year. 
adideess DAY & CARTER, 
CLEVELAND, OHIO, 





For Full Description of the | | 
j 
| 


MANUFACTURERS 


—— WI LL——_ 


Find it to Their Adwantagce 


TO OBTAIN OUR PRICES FOR 


CATALOGUES. 








COMMERCIAL PRINTING EE, 


AND 


STATIONERY, 


IN QUANTITIES TO SUIT THE 





—j]/ Lisareest lLlemands. 





We have Every Facility for doing all kinds of 


-PRINTINC: 








and are prepared to furnish any style of Cut. 





LATEST DESIGNS IN ORNAMENTAL WORK. 


DAY « CARTER, 


Lithograph Building. CLEVELAND. OHIO, 











W. R. EYNON & CO, 











Manufacturer of 


Milling Machines, Die Sinking Machines, 


Universal Heads 
INDEX CENTRES, VISES. 
and other Special Tools. 


nard & Winter ts, CLEVELAND, QO, 





ROLLER CHAIN BELTINGCO., 


COLUMBUS, O., 


Manufacturers of 


Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
—-o- 

= ‘Send for 1887 Illustrated 

. % Catalogue. 





BRADLEY'S 


Correspondence Solicited 


HEATING FORGES 
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Fo yensable in all shop 





r orc 3 
o keep Bradley’s Cushioned Hammers an 
nen fully employed and reduces cost of production 


ADLEY & CO. Svracuse. N.Y 
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' F] i 5 The Crescent Lu- 
bricating Com- 
pound and Aato- 

: matic Grease Cups 
will effect a saving of 75 per cent. over oil. In- 
vestigate their merit. GRESCEWT MF’G. CO., 


EVELAND 











